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PREFACE - -

.- The Alaska Sea Week Curriculum Series (K- Giéempha51zes one
or' more aspects of the marine envirorment at each“grade level.
Kindergarten materials, for instance, are intended td 1introduce
students to the exciting and curious world of the sea and shore.
At the other end of the seriles, materlals for sixth graders ’
stress man's interactions with the“marine env1ronment While
the subject matter at each grade level 1s unique, as a whole the
grade level guides will yield a broad understanding of the marine
) environment and its 1mportance to ‘Alaskans.

The purpose of thls.currlculum series is to help the teacher,
in interpreting the marine environment for elementary school
students. However, what is included hete is just a place to
begin. As you read the following materials, you will find
factual information about.many aspects of the marine environment,
and suggestions for presenting these concepts to students through
multi~disciplinary activities both in the classroom and at field

“—si1tes. Materials are organized into units, each covering a
single idea or subject. From these you, the teacher, may select
the units and actrvities which a{e best suited to your class,
cogmunity and resources.

"Sea Week" originated 1in\Juneau, and these curriculum

¢ materlals are most applicable to southeast and southcentral

» Alaska. However, the Alaska Sea Grant Program has funded a
three vear pilgt project to expand Juneau's successful grogram
statewide. As Sea’Week is piloted 1n 14 ¢ommunities arouqd the
state,. the Curriculun Series will be expanded to meet the needs

of wés'tern, interior, and noxthern Alaska. .

. ¢
Send us™wour comments and suggestions. The strength of‘the
final edition will depend not only on those of us staffing the
project - but on you - your ideas and comments. After you've
tried some of these activities - fill out and send in the
evaluation sheet at the back of this book. Thanks so.much!

Jill Thayer/Belle Mickelson, Caordinatdrs )
g +« Mary Lou King/Nancy Barr, ConSultants ,
‘ Alaska Sea Grant Program .
. - Unlver51ty of Alaska, Fairbanks, AK 99701
e ) 479-7631/7086

”
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Y . .INTRODUCTION

. A
Alaska has more than 33,000 miles.of shoreline; the earth's
circumference i1s only about 25,000 miles. Much of Alaska's.
complex and ipntricate shoreline Is accbdunted for by the bays,
inlets, headlands, 1slands of Southeast Alaska. Here, in -
,Alaskan communities large d4nd small we live in close cgntact
‘with the marine world. Some of us make our livings by’fishing
or working for the Coast Guard, the’ State's marine transpor-
tation system, or marine shlpplng companles. Most of us
spend at least some of our time sport flsﬁtnq‘ digging clams,
beachcombing, .or just gazing out at the 1ncre&1ble scenery of'
snowcapped mountains and everchanging inland waters.

The dynamic marine environment of which we are a part 1s our
heratage, our trust. It 1s only fitting that our children

know that world intimately so that they can grow up in an :
understanding of 1ts complexities, 1t subleties, its 1mportance.

‘'This s of particular urgency n that Alaska s fac1ng n-

creasing pressures to make decig.ons that will effect the use
cf her lands and seas for generaticns to come. We, and qur
children, must have a part in the decision making processes
and the more knowledgeable we are, the more effective our
particrpation will be. . \ “

Teaching children about the world in which they live 1s im- i
portant and perhaps 1t has never been more important than .3t '
15 1n Alaska today. 'Teaching facts and concepts about . the ,
marine woxld 1s important but perhaps most important of all 1is

the teachi of attitudes. It 1g hoped that.through the study

of marine life, students may gain the following: g .

o Al
. - » N

1. An 1ncreased interest in their enyironment. - . .
[
2. A greater awareness, aporec1atlon, respect for. the
nftural world thateis so close about them here ain -

Alaska. 4 ’

L ud v

3. The sheer delight, pleasure, happiness that can come
from observ1ng and understapding’mabure close dp.

4. A sepsitivity to the relationship between themselves °
and thelr envxronment

If that can be accomplished, all our lives will be better k S
because of 1t.... '

-

. -~




¢ INTRODUCTION - FIFTH GRADE™ ‘ .
I No one doubts the importance of fish and fisheries 1in Alaska.
Even a gquick look at statistics will show you their value to Alaskans
nd to the nation. 1In 1978, for example, the Alaskan commercial

tch of fish and shellfish totaled more than 800 million pounds and

h wholesale value of more than a billion dollars. Salmon make up
abdut half of that total - both in poundiﬁgze dollars - and crad
shrimp, halibutsy and other fish made up e rest. To catch and
process Alaska's fishery resources and to regulate the state's fish-
erles reguires the work of many people. L Although an exact figure is

- hard to derive, 1} is estimated that at least 45,000 men and women :
have jobk, that arg related to Alaskan flShQ;leS.

At lawer grade levels in the Sea Week Curriculum, students have
been introduced briefly to some %of the common fish of Alaskays
shallow marine waters. In 5th grade, they will for the first time
focus specifically on Alaska's fisherie$ - their history, management,
and importance - and on the fish that support them.

Through the study_ fifth graders may learn the following:

toy 1. The basic anatomy of a fish
2. -The names and life histories of fish with commercial
' i1mportarice in’'Alaska. ‘ -

3. The lmportance and use of flSh as a food.

4., The methods used to c@tch fish, both commercxally and .
for sport. . .

5. ‘The iwncreasing role of hatcheries in Alaska.'.

6. The significance 9f fish and shellfish to Alaska natives -
both as food and as a part of their legends and-history.

The activities suggested for use 1in the teaching ©of these ideas
are multi-disciplinary. They involve,experienges 1n math, english,
science, music, and .art. Undoubtedky you the teacher will find add-
1tional ways to incorporate the skills your students are learning with
the ideas suggested for consideration in thys unit.

i
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" KNOWING THE' TIDES : Py

As a prerequisite to any SeaWeek activity, your students should be able to*
use the tide book. To become fam Tiar with the tade book, perhaps 1t would

* be useful to thumb through 1t and note,the drfferent sections included. The
tide tables themselves are just one part. Storm signals, a buoy guide, metric
conversion chart, radid frequencies, motor boat regu]atxons,aand 3 guide to
fisherman’s knots are also included. .t
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ACTIVITIES. \ S HER

X . ! \

- Review storF Warnings

- Write a stbry about beind \\

\ lost on an 15land somewhere = ,
1 Southeast Alaska. l

-

(/: Ask a fisherman, Scout or $
S¢oyt leader to demonstrate
some of these knots. .

- As_the caption in the front
. of the the tide book states,
Diana 15’ the goddess of the
' tides. Perhaps 1t would be .
' fun to, learn more about that.

Aruitoxt provided by ERic
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- - Tidevtables and the metric conversion
charts can be the beginnings of some ' )
fine arithmetic problems. Studenﬁ:ﬂgan 4
gonvert knots.to kilometers to miTeS. .
Math problems with leagues and fathoms
might be fun.

‘ A
READING THE TIDE TABLES:

- Compare the tides wn different places
Why are theré different times for
different places? Can you see any
relationship or generdlization that
can be made for aly three?

- In your conimumity , which days
have the highest and lowest tides?

- How many hburs pass between high -
and low tides? , 4

- What causes the tides?
- Sometimes -there are extremely 'gg’
high and low tides, From reading 23

about what causes tides can you 29/ .7
figure out wh,? 2




. . WHAT IS A FISHe -
) J ” ' '_T‘"‘\,/;

Ichthyology(ichytno = fish logy = words) s the study of fish. Fish acg'
defined as aquatic, gill-breathing vertebrates equipped with fins. Over “the

generations, many species of fish have become extinct as thewr environments *
change and t@ey do not. Living fish are usually divided into three groups.
) T. Fish that lack jaws and paired fins (same fins on both sides of the
body) but have "pouched" gi1ls. Lampreys and hagfish are in this group.
A
A

] ! . . 4
2. Fish with "plate" gil1ls (withwall-like artitions between, gi1T chambers),
movable jaws, paired appendages of cartilage and backboXesof cartilage.
Sharks and rays are members of this group.

3. All more deveﬂoped fish having movable Jaws, paired fins and bony skel-
etohs are members “of this group.

Most of the fish we see 1n this area belong to the last group. The Wild)ife
NOtﬂfOOK Series leaflets give a detayled account of some lgocal fish.

-

ACTIVITIES: - - , - .

Y
- Students’ cou]d do a report on a grbup of fish.
- After learning some dlfferences between herring and salmon,fétudents might

write a skit and make costumes for a preseﬂtation concerming- T1fe cycles,
fishermen trying to catch them, etc.

M
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EXTERNAL STRUETURE OF A_FISH . ~

. . A .

There arg several reasdh§.why ptople bbther to learn the names of the external
features of a fish. For one, many soecies-have differences in one fin or another.
The shark, for example, may have a caudal fin design which distinguishes 1t from
other sharks. Secondly, biologists mark tagged galmon by removing the adipose
fin. (Not all species of fish even have adip fins!) These are Jugi two of
the reasons for ke type Of “study. i _— ’

" ¥ - “ f ‘

ACTIVITIES: 1 T T . ¢
’ - - [*d - - hd k) -

- If you can't get hold of some prgserved fish, wegr your old clothes and

study some fish you have collected. If you work with fish you collect, hote the

slime or mucous-11fe membrane that covers i1t¥ body. This slime 1is important

to the health of the fish. See if yqu can fipd out why. -

- Science groups might label the fish's external features and describe how fins
are used #or swimming. OBIS (a University of Calvfgrhia outdoor science program)
has an activity on animal movement in water which might Qe appropriate. (See
the biblvography for more details or 0BIS.)

2 L - .
- OBIS also has & prgject called "Attract a Fish." Students experiment with
) co]srs, shapes, etc. tha@:éttract»fLsﬁ. They get to make their own lures.
A "‘" . v -
- Clean and dry the ex?e?1gr of a fishLand try making fish prints. The
instructions that follow are from The

Al t ~ i

ore of Sportfishing.

-~




GYOTAKU - ORPANESE FISH PRINTS™

-
.

«. .Wash the fish thoroughly with deter-
.+ gent or rubbing alcohol- to remove all
. trace of skin mucous, blood, etc. Rinse
with fresh water until all the detergen€
is removed, -

2. If there is any chayce of the fish
spoiTing before you are finished print-
ing, the viscera should be removed.

3. The fins ofs dead fish tend to fold
down. A pin or small nail is thrust
into the muscular base of one of the
foremost spinés. The spine thus -erected
will pull the remaining spines along.
Then formalin or alcohol should be
applied.

.. 4. K bag filled with wat sand is used
to hold the fish firmly during pri t-
ing. Thin pieces of wood or cardb
can be plated beneath the finsdto ho]d
them steady and well spread. (

5. Another ‘popular way to fix the “fist
is to split the fish into halves and
put the upper ha1f on a wooden board
wheré it is fastened with p1ns or

small nails.

. THE INDIRECT METHOD: ]

6. - In the ifidirect method, a sheet
of thin rice paper is applied to the
- surface of the fish and on_top of that
.a thin damp towel-which is removed
when the paper is sufficiently moist.

7. Paint or Chinese ink is spread on
. a plate and a tampo is dippéd into it.

The amount of paint or, ink absorbed

by’ the tampo is tested by touching

it to a piece of paper. A large tampo

can be used as d stamp pad.

5 .Tquch the paper very Tightly gjthx\\ d % ' e T \\\ {:
the tampo, using g stroking motion. < w o . ’
e a smaller tampo to bring out detaiﬂs ‘ .




1 ’ ’ \4?_) : .
9. To keep the color from ovérf]owing,
place a strip of paper along the outline

*, .of the fish body on top of the drint, [

A

L ' pa‘*r‘

- .10, -To remove the rice paper from the
" fsh, first gently moisten the back of ™
* the fins with a wet brush. After-a
while moisture will spread from under-
neath and th$ paper will easily let
. go from the Tish body. - ‘

~

L

11. For a print to achieve the impression ~
of two fish swimming side’by side,

make a print in the normal way. Then

make an extra print and cut it out with
scissors. Place the second print partly

gn top of the first. The final printing
procedure is then followed.

12: In case the fish has dark spots or
stripes, a firm but not too thick paper

with appropriate cutoutssshould be used | A S
as a stencil., Place this on tog of A e S SN
fish. The cutouts are then filled ——

with paint or ink with a brush or tampo.
13. If the fish has white or light
colored spots, identical pieces of
paper shou]éTbe cut. gut and put over
such spots so they,show when the rice”
,} paper is removed., % .

EN

¢

THE DIRE#Y. METHOD: |

14., In the direct method, paint -or-ink
is applied diregt]y to the fish with a

flat brush; a hard brush for oils or a

soft-brush for watercolors.

15, If the conctve part of the fips
is to be accented, the brush should
. be moved from the tail toward the head.

16. If the convex part of the fins
is to be accented, the brush should
be applied from head té tail.

RN
‘\' I: )) “
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17. A piece of rice paper is now care-
fully placed on the fish and rubbed

» By the fingers all over the surface
Ef tME fish. '

8.. Accentuate details with a thin
brush.

19, -If the fish has light spots,
proceed in the same manner as described
in sketch 13. ’ /}/

THE TRANSPLANTING METHOD:

20. In the Tensho-ho or transplanting ’
method, oil is smeared on top of the ’
fish, HWith some sort of transparent
material, nylon, polyethylene, etc.;
“an imprint can be made. .

21. The imprint can pow be transferred <

to other objects such as lampshades,
. leather, books, etc. L
22. " In the "quick method," a Sheet
of thin paper -is pressed against the
surface of the fish. Ink paint or-
watércolor is then applied with a tampo
or brush as in the direct method.

23.. A rice paper is pressed against
the first paper and then is treated
ag; in the direct method.

24, "In making prints of hard surfaces .
such as shells, rocks, etc., a layer
of glue is first applied.

25. A tarbon paper is now pressed
upon the surface with the carbon side
out. A thin paper is pressed again
the carbon paper and the impression
is created by rubbing with a2 hard
object such as the bowl of a spoon.




A LOOK INSIDE? | s . ~

How about. dissecting} This is "good practise for learning exactitude and
care. Stddents will know how to use some tools of bjology, as well. Check

any biology text or high school ewperiment workbogk for instructions on dis- .
secting. Perhaps you might be able to "borrow" a high school biology student

to lead this activity. A
. . . hS }
* ' o
) Some things to look for:, - ' . .
) 1. Gills - OBIS has a fine act1v1ty on w’ater breathers. "When aquatic
animals move underwater, they create a variety of currents. These include
. currents caused by swimmi feeding and breathigg These currents are
usually difficult to obserte betause of the lack of co'lor con‘trast between
, currents and the surrounding water. You can solve the 'invisible “current'
. . problem by using diluted #epd coloring, which safely passes through animals 1
» s that actively pump watér th ugh the1r bodies."
tC \ - ‘a C
OBIS activity cards inclyde
. lists of materials neede
backgroung information,. an'& ;
. . preparation needed, actions VAR
. stimulating questwns- and f\ -
“a list of other related &~
activity cards. e . ‘
I
+ - .. F . <

2. JSkeletal structures - Note how f'lns are attached. Students might |
count vertebrae. :

3. Nervous system - - The fish s system is basica'l]y divided into
three parts (brain and spinal cord; cranial nerves in charge of
smelling, hearing, seeing and balance; the autonomic or automatic

' nervous system).  Perhaps students could locate the brain and see
hew and where it*ts connegted to the rest of nervous &ystem.

* ]

2
.
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K oA o . re
. (A LOOK INSIODE,cont.) ' .

4, Gas bladder, also known as the swim bladder - TJhis organ acts to

. regulate pressure by releasing and reapsorbing gas through a speial
structire in the bladder wall.,’ This allows the fish to travel at
varying depths without difficulty. The gas bladder can also act as
a weight regulating device, sound receptor and producer and secondary
breathing organ. . - »

- The fish heart is constructed to perform.only single
circulat This means that blood returning to "the heart passas
through the Tish's one atrium and one ventricle and is then. pro-
pelled toward the gills for aeration. After that, the blood con-.
tinues directly on to ‘the rest of the body. -

S Marmals have double circulation. That is, blood goes to the heart
which pumps it into the lungs for aeration. Then blood returns to
the heart to be pumped throughout the body.

5 * * .

6. Py]origrcaega - These serve as part of the fish's digestive tract.

- .
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“SAIMON . -

- One of the greatest natural phencmena in.our part of the world is the salwwun.
A1l five Alaskan species live fof a time in the ocean and then return to the
freshwatér stream of their birth to spawn and die. But why are there five

species? Each one has_ traits that make it a separate kind of fish. Each . .
one has its own special enviroriment and niche. . .
P]ease check the H11d11fe Notebook Series for the different habits and ‘

bjitats for each species of salmon. The chart below 11lustrates some
Lof that information very s1mg]y *
F

' N verage . time immature average
" tvpical . hutber fish speng in adult miximum  gverage
species  spawning arg; Lof eqgs *  freshwater weight weight Tife cycle .
E‘UCKEYE coarse aravel . \ ' ‘
L in riffle ~ . -
area, streams . n * ‘ .
ad B with Take in . Y . )
watershed 4,000 . Ve 3 years L)} 16 1b 4 years
2
- ' ' * / [
KING large river .
\ o] Systems, Ceep *
water and *
coarse gravel 8,000 1 year. %1 126 b $ or 5 years
CORG riffle arex SN0 ! - ‘ye,‘s BT T 21 b 3-8 years
L3 4 *
Rt short distance | . ¥
\ . from ocenn in -
vrany types of seversl
. gravelly greas |, 4,000 T weeks 111 303t 3o 4 years
PINK | small streams '
Qver medium . several *
grave) .00 weeks 416, 12 b, | 2 years
+ " - 2a s
N ’ )
' hd L)
] ‘ \ -~
. - ' /
i ' *
ACTIVITIES: .

- Students can use this information to make 1ife cycles for each species as
- shown on the fo]low1ng pages.

s

Students can prepare a game of.chqnce ponceﬂ'ing salmon life cycles.

Crossword puzzles can be made fom'each ‘stage of a salmon's-life.

Students might research salmon migratfon patterns at sea.

- »

Streams of the Juneau -Douglas area could be placed on @ map and habitats of
each species could be pinpointed on the. map.

- Have the students decide which would be éLe best salmon to raise i1n hatcheries
1f they were interested in fast production.

s~ *

| g
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' THE ANADROMOUS SOCK?&’E, or red salmon (Onverhiynchus nerka) (Walbaum), is native to the Pacific
coastal waters from Point Hope, Alaska, south to the Klamath River in Caiifornia The sockeye, or * blue
back ' as it is called on the Columbiz River, has long been regarded as one of the most important
commercial fish ¢on the Pacific Coast, and in recent years, it potential as a sport fish has also been
récognized. .

'3

GENERAL DESCRIPTION Ocean-fresh sockeye are metallic Ig'reemsh-blue on the dorsal surface with fine
biack specklings The large biack spots which,are found on the backs of the silver, king and pink salmon are
completely lacking on sockeye The sides are silveryy blending to white oni the underbelly

Thewnaturgmale i fresh water 18 dislunguished by its humped back, hooked upper jaw and brilhant red
colorallon On Ll_]e back blq‘xding tv a deep, dark red on the sides. The headas olive-green and Lhe lower jaw
and underside are pale while, The veniral, pectoral and caudal fins are metallic ggeen The mature female in
fresh water lacks the humped back and the hooked jaw and usually has greerush-yeilow bloiches on the
stdes, in addition to the dark red .1

Sovkeye young are revogruzed by then dark, mottied green back blending Lo an qidesvent green and silver
on the sides. There are six Lo ien dark oval parr marks un Lhe sides that are abwul lhe same length as the
width of the ede. The parr marks barely extend below the laieral Line and are uregularly spaced along the
side of the body® ~ -

LIFE HISTORY In early summer, aduli sockeye mtgrate frum sall waler back Lo ihe fresliwaler stream
system where they uliginated. The system auvrmally has a lake Usually lhe aduils pass thuuugh the lake and
spawn in its mbutaries, Some, however, 8pawn un Lhe lake vullets and uihers utilize the lake ma.rgm
(beach spawnem) ﬁ < ; - o .
Whule at sea, sockeye are bright and. :”lvery In fresh water _the adults avguire the charactenistic red
coioration. The compiete maturation prdcess requu'es un€ Or Lwo munths and by lale summer they are in
full color and ready to spawn. .

Lpon entenng the spawrnung area, ihe female digs a nest, or redd, ‘mth her tail fan. The eggs ate deposited in
the downstream portion of the redd and are fertidized by une or more males. Dusing Lhe spawrung acl, the
lemale continues o enla.rge the redd upstream aud thus vovers the eggs previvpely depusiied Buth males‘
and famales die after spawnmg, usually within two weeks. _ . .

>
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[ During the Ll and winter, the cppes devilop into sac-fry, or alevins Thése tiny fish hve in the gravel.
uh]mm, the Tood matcnals conlamed in the volk of the egg The young iy niove inlo lahes n early SpOrg g
“and speid one ut e years 1 Dok water befons angrabiong Lo sca i Lhe gpiiug as siiolls The migration of

smolts to sall water usuaily encds by mudsuninier. . L]
- " .

After lwo Lo four years it sall waler, miature [ usually have allaned sooghis varying from Tour (o eght
pounds, bul woidlits up to 10 5 pounds bave Inon recorded In Alaska, it s wsually duniug the fdurth, [ifin
or sixlh year of Ll that the [ish rcturn to fresh walcs to spawn Some miales mature after spending oniy
one year m saft water and retyirn as “jacks.” -

Each year more and moie prople take up the challenge of sport Lishing for suckeye. Thur rewards i lude
fast action, beauhiful scenery and e:\ullent vaun;, [rom one ol ;\laska s finest Tish.

COMMLRCIAL FiSHERY The sockeye, Lomm(mly referred to as "'mom y-lish" by commu reial fisheriner,
is one of Alishas must valuade resources The average ymrly catch frum, 1955 to 1971 was worth
approsimattly blb 1 mallioh, or urer twice the uriguigl purchase prive of \].sska '

The primary so kvw produclion area of}yﬁlo is Bristol Bay, which is also the largest single
sockey e-producing drea g tie world The «nfrul, suutheaplorn and northwestern regions of the state also

have sockeye runs which contribule slgmfu.anLl) to the commeraial {ishery

r . .
The iuust cominen mothods of coummercial fhlung fur sockeye are drift gill net (Bristol Bay and Cook Tiilet
. pnmanly}, purse seine and set gill net .

Inn some areas of the staté, major SOLIi'wyC‘ runs were reduced by earlier esplpitation of the fishery and
biologict conditions lunituryg productivity, so that only tohens &f the origingl ruus remain today The
Department of Fish and Game has initiated proyrams to restote these valuable salmon stocks Restoration
of sockeye runs aud establishinent of new sockeye stochs are perhaps among the most difficult and
/" challenging problems to be solved by departmert biglogists b 4

FOOD HABIIS The major [reshwater fuod of young soukcye is minute planktonic crustacea although
insecls are occasionally vaten, The first gill archi i Lthe throat remon of the fish has 30 to 40 long, fine g1l
rakers whith stram the foud orgwuisms [rom the water passiug through the gills Once in the oceau, the
young sucheye feed vorauously on marnine planhtonic fornis, chicfly small crustaceans Adult salmue .
discontmue [eeding upon ré-¢ntry to [resh water .

SPORT FISHERY. Sport [bhermen seidofy huok (he sockeye whilc in salt water, but catcli them just after
thetr 1eturu 0 Irosh waler Thuy we gonerally tousiderad Lo e unpalatable after attanung 4 bnght red
coloration The deierioration of flesh quality 15 due to the fish ulilizing its olored oils and munerals once it
has ceased to feed ’ v ! -

4
\

KOKANEE Occasiorally a sigment of thé luhe-reanng populalign of sucheye salmon fal to migrate to
sea® This thay vcour vut of ' chuiee ' or a physial barrier mav preveny the normal scaward migration
When this eceurs, a landlocked pupulation ol sut kKeye a,.xl)./u valled Kokailee may develop, )

- .

These Dish eainbit all of the physical chiaracterishics of anadrumous socheyty  with the exceplion of size
. the Kokanee rarely escecds 11 ndlies in dongth The hife istogy of these Vlandlocked "salmon is the same
as their anadronious counterparts, hiowever, e oceaa pliase of Guar Ly eyde is absent, therefore they dao
not contribute tu vur commercial fohierivs. Whiard Us§ owour, Kuhanee selmon are hughly valued as sport
fish and have boen introduced in g old-water lahes vavnuu: w1 Alaska and many ol the lower 18 states

L »

Frank VanHulle 4 Range of the Sockaye Salmon
Revised and wprinted 1978 = n Alashe
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Figure 7.--Life cycle of sockeye salmon,
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’
THE KING*SALMON (Oncorhynchus tshaw stschaj Js Alasha s state fish and 1s one of the most important
sport and commercial fish native Lo the Pacific coast of Nurth Amenca It 1s the largest of all Pacific salmon
with weights of individual fish cummonly exceeding 30 pounds A 126-pound king salmon taken in a fish

~ trap near Petersburg, Alaska in 1949 1s the largest on record
-

"The klﬂg‘ salmor has nymerous Jocal hames In Washington and Oreg king salmon are called chinook,
while in British Columbia they are called spring saimon OQther naMs are quinnad tyee, tule and

b!agkmouth * g - /

“ RANGE In North Ameava, hing salmon range from the \dunterey Bay area of California to the Chukchi
Sea area of Alaska On Lhe Asidn cogst, Wihg salmon oveur frum the Anadyr Rwe: area 8f Sibena southward
to Hokkaido, Japan

In Alasha, itiis abundant from the Southeastern panhandle to the b ukor( River Major populations return to
the Yukon, Kuskohwim, Nushagak, Susitna, Kenay, Copper, Alsek, Taku and Stikine nvers Important runs
also occur in many smaller streams ~

e

GENERAL DESCRITTION. Adulls are distiniguisiied by Lhe black irregular spolting on the back and dorsal
fins and vn butl lubes of Lhe vaudal or tall fin. King salmon aleu have a black pigment along the gum line
which gives them the name “blackmouth” in some areas. ‘ .

In the ovean, Lhe king salmon 15 a rubust, deep-bodied {ih willy 4 blmsh-green voloration on the back which
fades Lo a suvery wolur un the sides and white un the belly. Colordgf spawning king salmon in fresh waler
range from red tu cupper Llu almost black, depending on lucalion anddegree of maturation. Males are more
deeply colored than the females and alsu are distinguished by ther ndgeback' condition and by their
hoohed nose or upper jaw Juvenues in fresh water are recognized by weil-developed parr marks which are
bisected by the lateral hine,

-
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LIFE HISTORY Lihe all apeueb uf Paufu, salmun, hing salnion are anadromous They hatch in fresh
water, bpend&t uf therr hite i the veean and Lhen bpawn i fresh waler. All kipgs die gfigf spawning.
¥

-

King salmon becume sexually mature from therr second through seventh year and as g result, fish in .
any spawnIng fuwi may vary greatly in size. Fur example, 4 malure three-year-uld wall probably weigh less
than four péunds, while a mature seven-year-old may eaceed 50 pounds ¢

. -

Females tend Lo be vlder than miales at matunt_y. In mauy spawniig ruus, males vulfumber females in all

but Uie sin- and seveli-year age groups Small kings thal mature after spending vnly one winter in lthe ucean

dare coummonly teferred to as  jacks and are usually males Alasha streams nurmally recerve a single run of
* king salmon 1n the period from May through July.

King salmou oflen make extensive freshwater spawiuug migrations to reach their home streams in some of
the latger river syslems Yuhoun River spawuners bound fur lhe extreme headwaterb in '!ul:g»RTemtory,
Canada, will travel more than 2,000 niver miles during a 60-day penod - . >

Kig safmon du not feed during the freshwater spawning nugration su therr condition delenorates gradually
durlhg the spawnlig run gs Lh(.) utdize stured bod} materials for energy and for the development of
*reproductive produ(,tb"' . ’

‘ L]
Each female depumta frorn 3.000 Lo 14,000 eggs in several gravel nests, or reddb,%.bc)n she excavates in
telabively deep, moving water T Aldasha, the eggs usually hatch in late winter ur early spnng, depending on
time of spawning and water t?mpergture -

*

»

The newly hatched fish, called alevins, live i Uhie gravel for several weehs until they gradually absorb the
fuud i Lhe attached yulk sac These juvendes, called fry, wiggle up through the gravel by early spnng.

‘ In Masha, niust Juvende hing salmon remain i fresh water untal the tulluwmg sprng when they mlgrate to
the ocean in theu’j@mnd year of Life These seaward migrants are (alled smolts

Juvendle kings in fresh water firsl feed on plankloh, tien later’eal insects. In the ocean, they eat a variety of
UIgalisins mdu(fung herring, pdthard, sandlance, squid and «rustaceans Salmon grow rapidly inthe ocean
andl often double theirr weight dunng a single summer season .

CO;MERCIAL FISHERY Wourldwide hing salmon calciies dunng 1987-71 averaged shightly more than 3,5
mitlion *fisls per year. The Uniled States harvesled dppl’u winuately 52 per cenl of these fish, while Canada

@  Llouk 33 per cent#Japan 12 per cent and Russia O per cenl Alaska's annual harvest during this penod .
averaged abuut 639,000 fish per year, ur abuul 2I+ser cent uf the North Amencan catch The majornity of
the Alasha vateh 1s made 1 U Sovulheastern, Bristol Bay and Arclic-Yukoun-Kushokwim areas Fish laken
commerclally duerdge dbuut 18 pounds The majunity of the calch is muade with troll gear and gill nets,

There is an e xecllent markel for kiug salmon because of Lheir large offe and excellent table qualities. Recent
calelies 1 Aldsha hidve fiad first whul.ebdle pauf\ values approackung $6 mulliou and broughtl fishermen nearly
$4 mlhon per year

v

* SUBSISTENCE AND SPORT FISHERY Calches by Eskimo and Tndian subsistence fishermen in the
Yukoun and Kushukwim nivers have averaged about 60,000 king salmon annually in recent years. The king
salmoin 1 perhaps the most lughly prized sport fish in Alaska and 15 exlensively fished by anglers in the
Suulbieaslern and Couk Julel areas Trolling with nigged hernng is the favored method of angling in salt
water while lures and salmun eggs are used by freshwater anglers Tlhe spurt fishing est of king salmon
lb‘u\rel' 26,000 anuualiy with Couk Inlet and adjacent walersheds contnibuting over haif of the catch.

.

Ron.Regnart . ,
Stan Kubik . . 5 ; .
Revisrd and reprnnted 1978 . \
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Figure 9.--Life cycle of chinook salmen. ’

+ 24




.‘____'t]‘)eﬁ" ( ' o
© _ COHO SALMON
"t mAlaska .. - -

-

— .
Alaska Department of Fish and Game ‘ .
Wildhife Notebook Series : - .

COUHO SALMON (Oncorhynchus kisutch) (Walbaum), are also called silver salmon in ventral and western
areas of Alaska This species of Padific salmon 1s found in coastal walers of Alasha from Dixon Entrance in
Southeastern to Point Hope on the Chukchi Sea Theyalso occur in the Yukon River to the Alaska-Yukon

border | N .

Coho are characterized by betng aggressive and highly adaptable Juvenile forms are found in almost any
type of rearing environment,,and adults feed on a wide vanet:; uf food organisms and grow eilremely -
rapidly during thewr 1% years of oceap residency O

GENERAL DESCRIPTION Adult coho are the second largest species of salmon, weights Lo 36 pounds and
lengths to 35 inches An avel‘age-ﬁfﬂ sized adult will usually be about 10 pounds and 29 inches I.Ong Small
dark spots are presenl on the back and usually on the upper lobe of the tal, but the spots and gums are
not as darkly pigmented as In the chinook salmon The "wrist is unusually brpad, and a sivery plate 13
{ evident on the tail In stages of spawning coloration, both sexes turn dark with a maroun reddish color
on the sides, and the maie develops a pronounced hooked snout with large teeth Ociasionally, pre-.‘fuuuus
males return Ly spawn after only three to six months at sea, These small ’ ‘Jjacks' resemble adults but have
more rounded tad lubes Juvenile Loho have parT marks evlenly distnbuted above and below the lateral
line, with thes® parr marks nartower than the interspaces. No black spots are wisible on the dorsal fin
The anal fin has a long leading edge uaually tipped with white and all of the other fins are frequently

tinged wrth orange ' ‘e

LIFE HleURx €oho salmon enter spawning systems from Aug‘ust through Nuvember, ugtaily diring
pertods of peak |h1gh water The adults schéol in pools, pondg or lakes for several weeks until ripe, then
move into shaliow tributaries with clean gravel riffie areas to spawn Spawning frequently takes plice at
night The temale digs a depression by tuining on her side and using rapid budy and tail motion The female l
protects her nest area. and males fiequenily chage and cumbal each uther for vccupancy uf this same area
Spawning tahkes plase when a male moves close beside lhe female, and body vibrations simullaneously
induce egg depos;txun and sperm emisivn  Several nesls and spawning acls ueeur until Lhe fernale hias
deposited frum 2,400 tu 4,500 eggs Thi> spawning takes place in Alaska from late Sepieml;e; Lhrough
Janugry, and spawned-out coho may be seen in son)‘ggream area as Iate as March,

%
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The egg develops slowly during the voll winter munths‘.;lchas in early >pring, and Lhen the embryo
reciauns m the graveland utilizes lhe egg yolk matenal until emerging in May or June. The young fry school
i shallow aregy alung. Uie slream ahurehne Lul suon establish an indjyidual Lembury which they defend
from other juvenile coho with aggressive displays and nipping.  This tetribory 45 usually along Lhe shoreline
or behind a log ur boulder where Lhe young fish does not Lave Lo fight ahe current, but can dart vut Lo feed
vn, adult surface insects ur drifting wmoect larvae which constitute ibs principal squrce of foud. The-juveniles
will grow rapudly during the early summer months and find Jeeper poul areas ur spring- fed side ponds Lo
spend the winter They will spend one, two or three winters in Lhe >tream beford mIgraung (o sea as a smolt
o the early spnng. Coho also frequently rear in ponds or lakes, where Lhey feed a&ung shoreline areas,
Rearing may also occur in brackish-water lagoon,areas .

7
{

Little s known of ucean life of woho salmon, although Lagglng i the Gulf of Alaska has indicated that a
. large number uf Soulhieastern Alaska coho move north along the coastline until reaching the vicnity of
Kodiak Island, where the Alaska Gyre s followed vounter<iockwise until the return to the siream of ungin.

COMMERCIAL FISHING. The commercial catch of woho aa.lmén i Alaska is abo‘ut two million fisit per
year Aboul une milion of Lhese are taken i Southeastern Ala,ska with the cawh nearly evenly divided
Letweensthe troll and net fisheries. High quality troll<aught voho dare now frequently frozen whoie and
shipped o Ewropean markets whete Lhey are smoked and sold as a delicacy. The net catches vonsist of
seine<aught voho taken as they enter straits for snwde watlers, and catches from gill nets set near the
mouths of majqr coho nvers,

SPORT FISHING The .oho salmon is lhe major [Marine prl't fish in the state and s avaﬂable in voastal
waters from July through September: They are readily aken by woiling or meoching with herring, streamer
flies ur a vartety of lures, OMiv are spectacular fighters and ihe most acrobaiw of the Pacific salmon. They
are alsu a4 popular stream fish, being accessible W most anglers from August through Ouwber, and readily
take salmon egg clusters, Spoons, spinners and streamer fhies, -

Cu\ho have_been ~tm.l-ted i a variety of land locked lakes un the state and have resulted in good sport
fishenes. They aré able Lo more readdy vompete w.ith sukleback pupulauons which have proved to be such
a.gemesis Lo planted trout. Land lus.ke%».uhu have been observed up lo eght pounds in one Kenaj
Pefiinsula lake. . 2 . v

-
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CHUM SALMON, (Oncorhynchus keta), have the widest distribution of any of the Bacific salmon. They
range soulh Lo Lthe ®eramento Ruver in California and (o the island of Kyushu in the Sea of Japan. In the
north they range east in Uie Arctic Ocean Lo Mie Mackenzie River in Canada and west to-ithe Lena Riverin
the L 5 S R. Chum salmon have been the least utiized of all Pacific salmon in Alaska yntil recent years,
eacepl in arclic and northweslern Alaska There they are known as dog salmon’ and are a traditional

source of drnied fish for winter use .
-

—

GENERAL DESCRIPTION Ocean fresh chum salmon are metallic greenish-blue on the dorsal surface (top)
vith medium s;ze black speckles They are difficult to distingwsh from sockeye and coho salmon at this
time withtul exanmuning ther glis Chum have fewek bul larger gilirakers than other salmon. After nearing
fresh water, however, the Jium salmon changes color—particularly noticeable are vertical bars of green and
purple, which give lhem the.common name, calicoysalmen. The males devglop the typical hooked snout
of Pacific salmon and very large teeth which partially account for theur other name of dog salmon.” The
females have a dark honéuutal band alung the lateral line, their green and purple vertical bars are not
obvious. - : ’

L

LIFE HISTO Chum salmon often spawn .n small side channels and other areas pf large rivers where

upwelling sprin s.g:jonde eacellent condilions for egg survivai They also spawn in many of the same piaces

as do punk salmom, i.6., stall streams and intertidal zones, Some chum in the Yukon River travel over 2,000

miles to spawn i the Yukon Temitomy, These have the brightesl color and possess the highest o1l content of
. any chum salmon when they begin therr upstream journey. -

. - .

Chum salmon spawnung is ty pical of Paufic salmon with the egg!s depusiled in redds localed primarnly 1n
upwelling spning areas of streams. Female (hum lay as many as 2,700 eggs. Chum do not have 4 period of
freshwaler residence after emergence of the fry as do giunook, «who and sockeye salmon. Chums are similar
© t8 pink salmon in this respect, except thal chum fry do nol move out into the ocean in the spring as
guickly a> pink fry Chum fry feed on small insecls in the siream and estuary before forming into schools in
sall water where theur diet usually consisls of zoop]anlf;ton. By fail they move out into the Gulf of Alaska,
where they spend une ur more uf the winters of Lheir Lthree- to sin-year lives In southeastern Alaska most
chum salmon malure al four years of age,”althaugh there is v.._?nstderable variation in age at maturity

s ! ‘ 28‘.
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between sireams, there 1s also a higher pérc.eni;dge of vlder chum in the northeru areas uf the Stale Chum
vary in size at maiurity from four to over 30 puunds,but usually range frum seven v 18 pudnds, with
females usually smaller than males ,

SPORT FISHERY. Spori fishermen vnly oucasionally huok chum salmoun in either fresh or sall waler, and
usually as they are trolling for other Paufic salmun After enlering fresh waler, chum are seldom hughly
palatable unless smoked In the Yukun and olher rivers in arctic Alaska, huwever, chum aa)muq TeITaill all
importani yea.r-rounc_l sotirce of fresh and dried fish

COMMERCIAL FISHERY. In the last few years an average of five million chum salmon, wurth vver $15
. milion, have been caught in Alaska Most chum are caught by purse seunies and dJrifi gill nets, but fishwheels
and set gill nets harvest a portion of the catch Until recent years, chium were ihe least ulilized of all the
Pacifi. salmon as a commercial species In many areas they have been harvested incidental tu the cateh of
pmk saimon Scaruty of other Pacifi salmon and the development of markegs for fresh and fruzen chum in
Japan and northern Europe have increased their demand, especially in the last decade The Alaska
Depariment of Fish and Game has recenily begun io build hatihenies pnmanly for chum salmon
production, -

James R Dangel <\1/~ /k\ﬁ\\,\ /
Printed 1978 // //
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(The PINK SALMON (Oncorhynchus gorbuscha; 15 alsv known as the humpback or humpy because of
its very pronvunced, laterally flaliened hump which develops un the back of the aduit male before
spawnunig. 1L s called ihe bread and buiter’ fish in many Alaskhan cvastal [ishing communities because ol
its amportance o commercial fisheries and (lhus W local esonomies.. Pink salmon alse contnibute
substanbially (o the cawh of spurt anglers and subs.sience users in Alaska [ is native o Paufic and Arctic
coastal waters un ihe east frum nortBern Calfurrua lw the Mackenzie Riveyr Canada, and in Lhe west from
v the Lena River i1n Siberia to Korea. *~

GENERAL DESCRIPTION. The pink salmun i the smallest of the Pacific salmon feund in North Amenc¥
with ai average weighl ol abuul three and une-half ur fuur puunds and average iengih of 20 to 25 inches.
An adult fish retumung b cvastal waters 15 bright sieely blue un lup and sdvery un the sides with many »
"large black spots on the back and entire tad fin. Its scales are very small and he flesh is pink. As the fish
apprvaches the spawnung streams the bright appearance of the male s replaced by brown w black above,
with a while belly, females becume OMve green with dusky bars ur pau.hes abuve and a hght-culured belly.

By the tume the male enlers ihe spawrung siream, it has develuped ihe  haractensti. hump and hooked
jaws. Juvende punk salmun are enlirely silvery, withuut the dark vert.al bars, ur parr marks, of r,he young

of other salmon species.

- &

LIFE HISTORY Adultl pwik salmon enler Alaskan spawtung sireams belween late June and maud-Outober.
D.fferenl races ol runs w.ﬂ'n duflering spawnung Lumes frequenily uvouwt 0 adjacent streams ur even wathun
the same stream. Must punk salmon spawn within a few miles of Lhe cuast and spawmung within the
wanitertidal zune al the mouih of sureams s vely vvitimvi. Shalivw nffles whete ﬂuwmg waler breaks gver
cuarse gravel ot cubble size ruck and the downstream ends of puuls are favured spawnung grounds. The
female pink salmun carries 1,500 th 2,000 eggs depending un her size. She digs a nesi ot redd with her tai
and releases the eggs inlu the niesi. They are immediately feruilized by wne ot mgre maies and Lhen overed
by further digging activn of ihe female. The prucess 15 wwmmunly repeaied several tumes until ail the
female’s eggs have been released. After spawmng, buth males and females suui die, usually wn.h.n twor
weeks,
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Sometimes during the winter, eggs hatch into alevins, of fry with yolk saus attdched The alevins féded un the
.yolk matenal for continued growth, development and energy In late winler ur spring, just 4 the yolk
material 1s becoming depleted, the alevins swim up vul of the gravel and migrale duwnslregm into sall
water The emergenice and outmigration of fry is heaviest dunng hours of darkness aud usually lasts for
several weeks before all the fry have emerged.
Following entry into salt water the juvenie pink salmon move along the beaches in dense schouols near the
surface, feeding on plankton, larval fishes and uciasional insecis Predation i> heavy on the very small,
newly emerged fry, but growth 1s rapid By the next fall, at an age of about vne year. the Juvenile pink
salmon are tour to six inches long and are moving into the ocean feeding grounds in the Gulf of Alaska and
Aleutian Islands areas High seas lag-and-recapture experiments have revealed that pink salmon originating
from specific_coastal areas have charactensti, distributions at sea which arc uverlapping, nunrandom and
nearly identical from year to year The range of Alaskan pink salmon at sed uverlaps that of pink salmon
from Asia, Briish Columbia and Washington .

nk saimon almost invariably mature in twu years which means that vdd-year and even-year pupulations
afe essentially unrelated Frequently in a particular stream one (yule or the other (odd-year vr even) wiil
predominate although in some streams both odd- and eveii-year pink salmon are aboul cyually abundant
Occastonatly cycle dominance will shift and the previously weak Cytle will becume most abundant

COMMERCIAL FISHING In the early years fixed and floating fish traps were employed extensively to
catch pink salmon. such traps were prohibited foliowing 1959 Now most pink salmon are taken with purse
senes and drift or set gill nets Lesser numbers are tahen with troll gear or beach seines The average annual
Alaska harvest since 1952 of 23 3 mullion pink salmon wumprises about 677 of the total North American
catch and about 21% of the total catch worldwide - ’

Pink salmon fisheries are important in all «oastal regiunig, of Alaskd suuth of Kolzebue Sound Commercial
canning and salting of pink salmon began 4n the late 1800s and expanded steadily until about 1920 Runs
decined markedly during the 1940s and 1950s. huwever, intensive «ffort 1 being made tu rebuild and
enhance those runs through hatcheries, fish ladders and improved regulatory management

Alan Kingsbury
1978
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HALIBUT

_ The halibut 1s an interesting fish to study because of the metamorphos;g\\\t
(meta = change, morphe = form) 1t undergoes during the first six months ofN *
its life." The left eye migrates to -the right side of the fish so both eyes
are on "top”. The coloring of the halibut (dark on top and light on the
bottom) help-the fish avoid being seem by prey or predators. female halibu:
may live p to 40 years and weigh up to 500 pounds.
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ACTIVITIES: |- :

E

. - Compare the li1fe cycle of the halibut with that of the salmon. What are
the major differences? -

.
~

, - The salmon and halibut eat different food. How 15 the body of each adapted
for what it eats? .

\ ’ . _ _ N -

- Commercial halibut fishing 15 regulated by an international commission.
Can the class think of reasons why this 1s so? (e.g. where do adult halibut
live?) ’

- Develope a prey-predator game with the protect%ve coloration.

- Make up a "yarn" about trying to land a 400 pound halibut.

v
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Ttk FAGFIC HALIBUT (Hippogivssus sienulepss; was cailed hq,.L_y butle n Middle English, meanung the
- flatfish to be eatenton holy days. ! .

GEMNERAL D}}bCRlPTlOI\. Halibul are mure elungated than most flatfishes, theswidth being about
wne-uurd the lengih. Smali scales are embedded i the shan Halibul have buth eyes un theur dark or upper
side. The colur un the dark side varies but iends tu assume _{Lhe wluration of the uveean bottom. The
underside s highier, appearing moure ke the shy from below. Tlus volor a&ap‘tatwn allows halibut to avgid

detectron by both prey and predator, . o )

LiF b HISTOR Y Spawnung generally Lakes plave frum Nuvember vwaMarch. D:nng spawiing seasun matule
males and iemaies are fuund alung the edge vl Uie vunlental shell Males are sexually mature al seven or
e1gfit years while iemales may first becume mature beiween the ages of exght and tyelve, Each adult female
Tays two w three miliivn eggs annualiy, depending v her size The ferlilized eggs hatch after fifteen days.
Bevause eggs and ‘hau,hed pustlarvae are free-fluating, they may be transported hunqreds uf mdes.

. .
Duning the six-munth free-fluaung stage, many changes take place. One of the|must nulieable is the
migrauvn of the left eye w the right sade of the Lish. Duning this Lune theyhalibul nii ws the surface and are
carried w shailuwer walers by the prevadling curreis. Then juvenule halibul begl twm Life, feeding vn
. shnimp and uther smali crusiaceans. From vne w three years the juvendes stay vn ithe wishwre grounds, At
\‘ "
- about five to seven years halibut move offshore. ‘ ¢
ERIC * : 35 IR
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Halibut Live yuile a lung hime, bul e growih rate varies depending un lucalivns dud Labaitat conditivns,
Females gruw faster-than males and alsu live lunger. The videst recurded female was 42 years vid and Uie
videst male was 27 years uf age. Halibub are the largest of all flalfish The largest ever recurded fur thie
northern Pacific was a 495-pound fish caught near Petersburg, Alaska.

POOD HABITS. BeJ.“ng strung swimmers, halibul ate abie to esl a large variety of fishes (vud, turbot,
pulluck)y plus sume wiverebrates such as crab and shomp. Sumetlimes halibul leave Uie veean buliom o
feed on pelagic fish like sandlance and hemng. ’

FISHERIES. Halibut, along with salmon, provfde(i subsistence fer several Paufic Cudst Nalive groups.
Much folklore is found cuncerning the halibui. Bach fishhouk used by Lhe Indians was carved wilh special
designs to bring good luck and large fish The halibut were smoked and dned for winter use

Commeruial fishung probably began in [888 when three saling siups frum New England fished off the cuast
of Washingion Staie. As the wnidusity grew, company-uwied sTedmers vallying several smaller fishing dortes
dommabed the flshmg

Tuday, must hdhbut fistung off Sculheasl Alaska and Canada is done in vwner-uperated boats. Gear
consists of units called skates which are composed of five or six lines of groundline of fifty fathoms each.
Luups of lwine are attachgd at regular inlervals lu which  gangions  aboul five feel long are juined. Each
gangion hds a houk at the end The book 1s baited with fresh ur frozen herning, octopus or other fresh
fisli Depending vn fistungground, time of year and bail used, gear femains . Lhe waler from fuur Lo thirly
hivurs befure bewng chiecked. Halibut are leaned as suun as they are Lroughl aboard and then they are pul
‘on ice to keep them fresh. ) '

Some halibut are vaught while sport fishing This 15 usually incidental to other fishing.

Fuishing fur Paufic halibut is regulated by he Internauunal Paufic Halibuy Commissivn. Members from the
United States and Canada meel yearly w review research, Lliehk ihe progress of the commerual fishery and
make regulalivns fur lhe next fishing seasun The management uf halibut fishing by s CUMMISSION 18
intended to allow a maximum sustatned yield of halibut .

4w

Range of Pacific Halibut \
i Alaska
(shaded area) .

Tamara Smid
1978
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The focus on salmon fishing in the Ketchikan area has
perhaps obscured the potential of other marine resources.
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DOLLY VARDEN

The young sea-run Dolly Varden occupies a simlar habitat as the young Col®
salmon but, with some mportant differences. Read the WNSon the Dolly Varden
and review the Coho. These are the two species you will work with on the field
trip. Note: the Dolly Varden will also return to spawn in the stream 1t was born.
The fish does not necessarily die after releasing 1ts eggs or sperm but may

live to spawn again. .

ACTIVITIES:®

- Decide on .four basic differences betwe;:\;he Dolly and Coho (é.g. surface
feeding vs. bottom feeding) and design a pack of 52 cards repeating these
characteristics equally. Decide on rules so each student must get all
four characteristics to make up a fish and win a point. This could be
expanded for all the fish species read about here.

- Using theyns for reference, draw the life cycle for the Dolly Varden,
* along the same [1nes as those for the salmon and halibut.

- Find out the story behind the names of the Dolly Varden.

- Draw a cross-section of a stream where both Dolly Varden and Coho salmon
hve. . '

l 8 '
3 ’ . »
»
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DOLLY VARDEN Salvelinus malma) | Walbawm) are abundant in most voastal waters of Alaska from jower
Suulhgasiern w e Lip of the Aleutfan Cha.n and intu the Bristui Bay area. Over most of this range, both
anagdromous (sed Jun) and nonm ry pupulabivns vecur. Must of vur information on Lhe Lfe hustory of
Dolly Varden is on the searun vadety. Litile is known of the habits of Alaskaél_ nonmigratory Dolly
Varden. . P -

GENERAL DESCRIPTION. Young D&lly Varden have about eight to 10 wide dark parr marks or oval
blotlies whuch ontrast with the multled ulive brown wlur of their budy. The sea-run fish are silvery with
an uLivégreen Lo brown wolur vn the/dursal surface and numerous red iu urange spois vl Lher sides. The - -
maiure.males bevume briiliani re/on ihe luwer body surface, and the luwer {ins become reddish black with
wlute alung the leading edges. Mature females are simuar bul are less brighiy culuredMales develup an
extended luwer jaw whuch huoks ypward, fitting mte a gruuve whudki 18 formed in the upper jaw. A hook
also forms in the females, but 1s considerably less developed.

Dolly Varden belong o a group of fish called chars. The Lighi spois on iheir sides distinguish them from
most trout and salmon which are usually black spotted or speckled.

LIFE-HISTORY. Dolly Varden spawn in streams, usually duning the fall in Ouiober and November. The
female, depending v her size, may depusit from 600 t¢ 6,000 eggs i depressions ot redds which she

" cunsiruuts in the streambed gravel by digging with her tad fin. The male usually tdkes no part in these
nest-building activivies and spends mosi of his Lume fighling and chasing,pther males. When the female is
ready w depusit Lier eggs, the male muves (o her swe and spawnung begim. Sperm and eggs are released
simultaneously 1nto the redd. {'

The eggs develup slowly i the wold water lemperatures usually preseni duruyff the incubation penud.
Hauwchung of the eggs may vouur in March, fuul b five munths after fertdization. After hawliing, the young
Dully Varden vbiam fuud frum the yolk sac and usually du nul emerge from the gravel untl ihus foud
shurce is used. Emergence usually occurs in April or May.

L7

The young Doll y Varden rear . sireams befure beguinung thex fust mugralion w sea, Duning this reanng
peniud, thex growihi s sluw, a facl whah may be atinbuted w e sumewhal mactive habis. Young Dully
Varden uften reman vn the buttom, hudden from view undel swones and lugs vt i undervui areas alung Lhe
stream bank. JThese habiis are dufferent frum thuse of the mure aggress: v& whu salmon yuulig which uften
frequent vhe same habiat. Cuho yvung are usually seen swaumimung and feeding near the walet sutface while
the Dolty Varden young seldom swim and appeat lu selecl must of theus foud frum the stream bottom.

Doliy Varden migrate Lo sea i thexr third ot fourth year. At.this Lme they are abuul five inches lung and

arelcalled smolts. This migrativn usually veiurs in May vt June, Eﬂthuugh sigrtufnant bul smallel numbers
* 4+ .

» . ’ . .
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, 32 ¢
have been recorded migraling to sea In Sepbember and O«,tober Onve at seq, they begin a fascinating
pattern of rmgratnon

“‘-‘\
After thexr first seaward migration, Dolly Varden usually spend the rest of thewr life mntermg in and
migrating to‘and trom iakes, Those hatihed and reared in a lake system varry vi annual feeding migrations
to sea, returning to the lake each year for the winter However, Dolly Varden uniginating from nonl#ke
systems must seek a lake in which Lo winter. Recent research indicales that they find lahes by random
searching, migrating from one stream system tu another until they find une with a lake. Owe a lake 15
found, these fish may also conduct anbual seaward mugtalions i The spring, sumetimes entering other

stream systems 1n ther search for foody , s

At maturity, Dolly Varden return (o spawn in tlie stream from whicli they ongingted. The fisk possess the
abiity Lo find theiwr hume stream withoul randomly searching as was Lhe case in thew original search for a
lahe. Those that survive the rigors of spawsfing return to the lake bhOl’tl)‘ thereafter.

Most Dolly Varden reach malunily at age five and six Al Uhis age, they may be 12 to 16 inches long and
mady welgh from 0 510 1 pound Morialily afler spawinug varies, depending on the sex.and age of the Dolly
Varden Males sutlel & ruudh luglier mortality after spawiing, partly due to the fighting and the subsequent
damage inflicied (o eacli olher Tt 15 doubtful that much more than 50 per cent of the Dolly Varden live to
spawn 4 second Lme, A small number Live to spawn more than twice Few Dolly Varden appear to Lve
longer than e hil years Masifum size for most Jolly Varden 1s between 15 and 22 inches and from 1to 3
pounds.{owever, ouaxl‘onal 9 to 12 pound lunkers are reported '

SPORT FISHING Dolly Varden are one of Alaska s most umporlaut and sought-after sport fish The fish 18
unigue 4s it 1s the ouly member of the famuly Salimionidue, excludingssalnion, that has readily adapted to the
numerous small-fo-medium size nonlake slreams Gidl enter our saltwater areas Il importance and
pupulanty can unly increase as out populalion inireases and further resinclions are placed un heavily
utilized salmon S{,re*ams

To fish successfully for sea-run Dolly Varden i Alasha oné should have a hnowledge of thewr migratory
habits Since the Dolly Varden migrale Lo sea from laked i Uie spfiig, 4 lake vullet siream, stream mouth
or assoclated beach should be guod from April through June Guod Doily Varden {ishing can be found i
saltwater durning May, June and July. As the malure fish reluri Lo Uielr home stream to spawn and feed in
August and September, most Loastal slreams 1 Soulheastern Alasha and up through the Aleutian Chain
provide good fishing for Dolly Varden. Try fisling near spawning salinun, i deep holes and al the creek
mouth on an incoming tide Lake fishing for sea-rbn Dolly Varden can be good from late August through
November The [ishi Legin cnlering lahes in late August and are in prime condiflon after théir spring and
summer growing season. Iue fishing n laheg duning the wiiter wan alsu provide excellent sport for those
wilhng to brave the elements /

-

Like it» close relative, the Easlern brook (roul, the Dolly Varden is excellenl [or eating Catch one which
has been at sea for awhile and you have 4 fish unsurpassed i1 quality The flesh is pink, firm and full of
flavor. For variety, try smohing sume of your calch or coohing them in the hot coals of a beach fire
wrapped 1n ol with a hittle butter, salt, pepper and-lemon juice added

Dolly Varden will usually strihe readily al almost any thiug Lhe angler offers. During the spring, try small
spariniig lures 10 the lahe vutlet streams and in sallwaler. Streamer flies, resembling small fishi, cau produde
SUIprsing resulto alung e saltwaler beaclies during thie spring and summer monihs Cuasial sireams in

August and Sé’pl.em ber can produce excelient Dishing for, thuse using spiniung lures or a single salmon egg

buunced alung liie boltoni. Uccasiunally flies, bolh wel and dry, can be successfully used in botli streams
and fahes. A sea-run Dully Varden caught on hght spinhung lackie or fly rod will produce a fighl niot easily
forgotten

<
Robert H. Armstrong
Retised and
reprinted 1978
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- Map all the private salmon facilities in Rlaska. _ (The Department of Fish

B ] N
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I'm sure you'll find it en]ightéé?iz;:g comparsuthe number of hatcheries
and other fish rearing facilities in Oregon or.Washington and the facilities
here in Alaska. Hatcheries are relatively new to our State even though com-

. mercial fisheries, canneries, salteries and the Tike are fairly 10ngstan¢jng, ;

fj «1ﬁ~\\ Yy
) f
J The map on the next page shows the locations .
of haggheries abd rearihg areas operational, . ¢

under~construction or proposed.
(Please note the legend:) ) .

D.
in Alaska, species being incubated or reared are predominadgly Salmon with .

sofie Steelhead., Experaments are being done to see if Sheefish (a freshwater
fish) can be incubated.

. ~ l A -
ACTIVITIES: - . . \\ =

- Besides those facilities run by the Depaytment of Fish and Game, there are
some private hatcheries as well. Native cgrporations, colleges and, in some
cases, 1ndividuals have begun to raise figh with state supervision. In Juneau,
the HMacaullays have @ pink salmon facilit at Kowee Creek. It is run by a
private, non-profit corporation made up of\several people, including the
Macaullays.. They are quite amenable your visits. Give them a call to
arrange a yisit. *

and Game will have this information.) v
- Have students résearch and make a visual disp]ay'of some corporationy
involved in fish rearing. - - \\

- Invite a know]edggpbfe person (}éwxe;, aquacul ture program directon...
to explain @ non-profit corporation to your class. Perhaps the students could

.go through the process of creating their own mock corporation.

bt > hd W
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HISTORY

These activities fit into any area of the cu'rricumm‘.'
ACTIVITIES:
" = Act out a Tlinget legend.

- Exp]ain the “mora]s“' of each legend studied.

- After reading Mny Tlinget stories, discuss the Tlinget {deas about
salmon migration out to sea and back again.

(The legend of Raven and the Fog Woman is a good one for some of
your activities. It is summarized below.)

Raven wanted to get married. He went *
to a chief who was 9lad to gfve his
youngest daughfer as Raven's wife if
he-promised to treat her with respect.
Raven agreed and soon the coyple was
marfied. «,,}5, —

They lived content.ed]y all summér, and
fall. Then.-winter came and they were
out of food. After many days without
much food, Raven's wife began making
a basket. Raven was a bit upset at
this as they had nothing to put®n
the basket. That moming Ravén saw
salmon in the basket. ‘Thoseiwere

the first ones evey Meated.,”

Raveh and his wife Tived hap6ﬂy for
a while as she created fish in the
basket each morming. Soon ggven
forgot that he owed this godg fortune
to his wife. He began to gudrrel
with her. He had forgotten also

his promise to his father-in-law.

Soon Raven's wife left him. The

chief was angry and vowed that

since Raven h3d mistreated his

daughter, Raven could not have
{ her-as awife any longer.

S . 44
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(History actigjties, copt. )}
<@

- Make a display of Inllan'des1gns related to fish and fishing, A v1s:2’23-?h
Alaska State museum will prov1de a wealth of design 1deas, plus there is an.
exhibit of Native fishing gear. . ) \

-

"~ Make a halibut hook. - ' )

- Learn some songs about fishing. Some are found in Wanda Nhitman‘s Songs
that Changed the World.

y

" - Students cou]d report the h1story of fishing 1n the United States.

- Students could interview a person about thetl fishing experiences. Some
Inte, esting interviews Tegarding fishing and other topics of interest to
Native people %re found in Kil-Kaas-Git. This 15 a quarterly publication
,put out by students at Prince of Wales High School. Copies are found 1n
“the state“library.

- KT00 Radio (Juneau) has produced a series of e1ght prodrams narrated by old
fishermen. Contact them about the possiblity of borrowing them for class.

- Students m1ght.make a display of early fishing techniques. For background,
you might divide the class into groups with each group studying a specific -
, type of fishing. Some of these early techn1ques are illustrated bg_Pw

Don't forget that before any of these techniques were used, people were
probab]y pretty good at catching fish by hand! -

\. g. 4 5 5
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Fish 1n the Southeast, besides Qeing varied, abundant and tasty, are an excellent
source of protein. They are important to your body for tissue growth and repair.
For much of Alaska's Native population, fish was the mainstay of their diet.

About this time of year many people clean out their freezers tc make room for
the fresh fish they.plan on catching soon. They would probably be happy to
donate some for your coQking projects.

ACTIVITIES:
- Build a small scale smoke house.

- Have a parent help you smdke some fish. Make sure to allow a day or two
for this. The University Extension Service has recipes 1f you want some.

- Pickle some herring or salmon. This will require more than a day or two
as most pickled things need to set a few days before they're good.

. . +
- Use jars and cans to go through the process of canming some fish. Discuss
why foods nfip to beé pressurized and handled with care.

»

- Find out thie nutritional content bf\iarious kinds of fish and other seafoods.

£ .
- Have a food feast with small groups haking special dishes to be tried by the
rest of the class. This could be done scChool-wide as well. You might delve p
1nto a bit of soc1dl studies by having the kids learn ways other cultures
prepare “fish dishes. Be suré to include a préesentation by all cultures
represented 1n your class, (Norwegian, Filipino, Tlingit, Japanese, Calif-
. ornian). I'm sure you could get parents to help.

- For math, have the kids convert a recipe for four people into a recide
serving twelve. '
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(Fish as Food, cont.)

<CANNERIES, SALTERIES AND COLD STORAGE OPERATIONS e ’
; .
‘. Processing of Alaskan salmon for market was probably begun by the Russian
. America Company before the United States owned the territory. A few barre]s %

of salted salmon were shipped to California and St. Petersburg.
There was a saltery at Klawock, Alaska (on Prince of Wales Island) and 1878 __
the first salmon cannery,was built.there. Several others were built in
Southeast within the span of 4 few years. The Nushagak River was the sight

of the first cannery in the western part of the state. It opened in 1884.
1882 was the date of the open of the first cannery in Central Alaska.

Over the years, more than two hundred cannerues were built. Of those about
one third were burned and ot rebuilt. Most canneriés have changed hands
at least once, many-were consolidated into larger companies like the Alaska
Packers Company. The canneries were booming for years, yet recent1y some
have been forced to close as fishind became more regulated and canning
became more efficient.

4
L]

Oth‘er interesting facts:

The first commercial plant for herring was 2 reduction plant (making /
oil and meal) on Admiralty Island which began operations in 1882,

The crab canning industry began in 1916 and the shrimp were first
A canned in Alaska around 1923. <

There was a fish processing company called the Alaska Fish and Lumber
Company. Y

Auke Bay Salmon Canning Company opened in 1916.

i
Klawdck's cannery was made into a co-op years ago.  Each Klawock Native
is a partner. .

ACTIVITIES:

.ty
- This cguld lead into several nice social studies and history projects.

- Students could write a history of cne type of processing method.in Alaska.

- Student might research a cannery that was operating during their grand-
parents' time. Then they could present a skit about cannery workers. >

- Cannerigs could be mapped with students’ pr0v1d1ng specia] legend symbols
for crab, shrimp, salmon canneriess .

= Perhaps students could find someone who knew about the Auke Bay Salmon
Company They could interview them with tape recorder and write up an -
-+ article for newspapers, etc. \

- Students might build a display showing the processi'\f’ canning a saimon.-
“ ' " ’
ERIC : ~ s
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COMMERCIAL FISHING.

¢ - - . »
» - . a £
Fishing techniques jiave become more complicated than the simple spearing
or fish trap methods of previous generations of Alaskans. People stil)
use the basic hooks, lines, and nets. but more technology has been added.
. S <N\ .
.- ;o a'y 7—7‘”"/ y

1efustration by Jeny Hard b

P

SEINING- One of the most common means of catching quantities of fish (1ike
herring and some salmon species) is the purse seine. ' The seine is a net

(called a.web) with weights (or leads) on the bottom and floats (corks) on / y,
top. ‘ !

Y . y -
When seining, one end of the net is towed by a smaller boat or skiff from v

the stationary seine boat. The skiff pulls the net to surround a certain
area where schools of fish are located. The skiff makés a large circle
returning to the larger boat. Then that end of the net is attached to a
winch and the bottom of the net is pulleq tight to form a "purse”. Then
it is hauled slowly into the boat. Fish are collected and dropped into
the storage area called the hold. ‘

» Seining involves the work of several people. One person is needed to run r
the skiff. Each part of the ngt - leads, web and cork - needs to be piled
in 4n orderly fashion to insure that the net is not tangled for the next
set. Generally, there is at™Ihast one more pegson who operates the power
for-hauling in the seine. ‘

L]

Q
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Tlus tration by Jorny Hard ‘u - ’
- ’ ”~
GILL NETTING - Gill nets may be operated by fewer people than seine nets.
. Some fishermen using gi11 nets work in pairs or alone on a boat. .
- ) ’
~ G111 nets are nets used to entangle the #fsh 1n the mesh as the nets are »

set in the paths of fish movement. These nets are generally 20 to 30 m
(60 to 90 feet) long and 2 to 15 m (6 to 45 feet) deep. They are divided
into two types depending on use. These two types are drift nets and set -
nets. Set-nets are staked to fixed anchors along fish migration routes,
Drift nets are free floating nets that entangle fish migrating in the
path of the net. '

»

The size0f the net's mesh depends on the size of /te fish to be caught.

-
P
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TROLLING 15 the only major method of catching salmon that does not dtilize v

a net to capture thé fish (other major methods are seining and gill netting).
Trolling involyes using hook and line and is basically an expansion of the
standard sport fisherman's technique for catching salmons The boats are .
generally equipped with two or four long poles. These are like fishing

poles except that each one has several sets of hooks and lines. Herring

is usually teamed with a "flasher" to attract salmon and the.boat moves

slowly enough to simulate the "live Rerring." ’

v 1
Ordinarily, less than ten per cent.of the total salmon catch in Southeast
Alaska (the only area in Alaska whera 1t is legal) is caugfit by trollers.
King and coho are ‘the primary species caught. ,

-

Trollers are far more independent and less restricted than other fishermen.
They work both "inside” and "outside" waters depending on the location of
the best fishing spots. Also, trollers do.not operate under weekly fishing_
periods 1ike purse seiners and gill nettg:s. ' '

ACTIVITIES: . - ' ;
7 - Stydents might research the debate over power and hand trolliﬁg.

}

- Student§ can interview a troller conéerning the 1imited entry issue.

ERIC. . .. %0 . L
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SKATES - Sets of ‘hooks and {ines used to catch halibut (if they're set on
the bottpm) are called skates. Each skate consists of floats that mark
the skate. and anchors holding the 30 m (100 feet of) line in place. Spaced
along the 1ine are weighted 1ines and hooks bafted with herring, other fish
and sometimes octopus. Each halibut fisherman has severa) skates which
he or she sets and checks perfodically. * The halibut fisherman must take ) (
care to check the skates frequently as the meat deteriorates and is some-
. times eaten by sand fleas if 1t remains in the ocean too long.

!
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TRAWLING - This s another method of fishing utilizing a net. The trawling
.net is a bag-1ike web that is towed along the ocean bottom trapping cod,.
snappér and other bottom-dwelling fish or shrimp. The open end of the net
has supports so that the net remains open at all times. Actually you might
think of a trawling net as a big mouth wide open. Periodically the net is
hauled aboard and the fish or shrimp are placed in the hold of the boat.

Needless to sady, fishermen using nets catch a variety of sea life besides
the fish or shrimp they want. They may have to'deal with jellyfish and
starfish that get entangled in the net, too. This is more than just a
nuisapce because some people are extremely allergic to jellyfish stings.
However, the quantities of fish caught.usually compensate for this incon-
venience.
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POTS - King, Tanner and Dungeness crabs and shrimp provide profa'table fish-
eries and are often caught using baited pots. These pots are usually mat_ie
of wire mesh or filament nets around a circular or square frame. One or”two
openings or "doors" open inwards so the crustaceans can enter but not exit.
Like the halibut skates, these pots are set and checked per1odjca11y.

¥
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- SEASONS AND REGULATIONS

LS. v e
The Board of. Fisherjes - a group of interested and knowledgeable Alaskans
appointed to four year terms by the governor - set seasons and regulations
for all types of fishing. Generally, these are rules recommended by the
Alaska Department of Fish and Game and/or the public. Seasons and regu-
lations set by the Board are supposed to insure a sustained yield of these
f1shery resources."

At times there 15 a lot OI/EGE;;;;;rSy régard1ng fishing rules. " A §ood:- =
example of this.is the recent Hand Troll decision which was pr?faced by many

“u public meetlngs and much discussion.
F

The Department of Public Safety makes certain that seasons and regulations
are kept. ' Someone i1 the class may have talked to one of theinFish and
Wildlife Protection Officer and had their license checked.

ACTIVITIES: \ %’CJJ

- What does "sustained yield"” meqp7

- Referring back to the life cycles and WSon Salmon, Haﬁ1but and Dolly Varden,
figure how many of the.eggs each lays will grow to be adults. AKing Salmon,
for instance, lays 8,000 eggs, if 1% survive to adulthood how many 1s that?

How many wi1ll have to escape all the_ fishermen and spawn in order to "sustain"

. the "yield"? X .
5 y
- Note that c]osed or limited seasons for both fish and crab generally are in
the summer. Why is that?
- Have students read and summarize the fishing rules for their area. Try to
decide why-each rule was made, . .
- Interview a Wildlife Protection Officer about their experiencés during %1shing
‘season. ’ i
- Visit stores that sell gear and ask the sa]esperson to explain and/or demon-
strate some different types. .
- Take a walk on a dock and inventqr§ the boats seen (gill netters, seinérs,
. trollers, cabzn cruisers for- Sptf>4
-~ You cou]d invite fishermen into class (or take the class to his/her boat)
» to share experiences and -expertise.
T L Make a cartoon about "the one that got away."
+- Have someone demonstrate ways of cutting and baiting with herrﬁng '

’

Many school students are 1nvo]ved in sport fishing and perhaps during SeaWeek
they could share their expertise with other students.
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- FIELD TRIP -- SALMON STREAM .

*3, -

| This field trip, based on materials developed and used in Juneau

-

by, Dick Mariott, a biologist with the Alaska Departmernit of Fish
and Game, is designed to establish .a concept of rearing and
spawning habitat for fish. The activity includes counting the fish
the students see in a salmon stream. A record of the Count can
then be kept and compared with previous years to determine whether
there have been 1increases or decreases in the fish population inm

‘one stream ab recorded by S5th grade students. Students should

discuss posé ble reasons for population fluctuations before the
fieldtrip apd again’ after.

{

Materaials Nehﬁed:

1. Record chart and pencil for each two students {sample

on following page) . .
2. A few salmon egg clusters in a plastic bag - one bag .
for each two students(secure from fisherman, cold 4

storage, fishing supply store or Alaska Department of
Fish and Game)

Personnel Needed:

1. Fisheries BiGIOgist if possible : ‘

2. Knowledgeable junior high, high school or college
student assistants(at least two.)®

3. Interested parents

Student Preparation:
1. Students should study the information on Coho Salmon
and Dolly Varden in theé Fish and Game Notebbok Series
and the Life Cycle Material on these two fish -- e
these are found in the Curriculum guide. Discuss what
is meant by spawning and rearing areas.
2. Students should know some of the reasons for fish
population changes: ~
A. Natural predators:- bears, eagles, gulls.
B. Other Natural causes: low water, extreme cold
C. Man cdused changes: a. pollutygn b. people and n
' domestic animals trample area, c. people catch
spawning fish by snagging, etc., d. trees are
cut which raises water temperature and erosion,
e. wells and other uses .of water lowers the'
ground water level. (Since this lowels the -
stream flow, cohos may not be able to travel
‘ upstream). £. peOple may-possibly requekt tp
. change the course of the - gtream, .g. remove
gravel from stream bed, h. fill stream bed,
y . i. build dams , o
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Stream Site Selectiod and Preparation: (In the spring not Qéfgie.
mid-May) . *

. - -
.

. ]

1. Sele¢t a stream where Coho Salmon and Dolly Varden
. ‘ .spawyn where you can see the bottom. Look for a
. * . stream that has the following characteristics: ’
v - ’ a. Size - less than 15 ft. wide and less than
’ . 1% ft,-deep. . .
: ', b. Water - clear
~ ., C. Bottom - gravel el
S d. Banks ~ sloping downward, not overhanging.
+, {Fish way hide under -an overhang.}

b

o ’ 2. Bg%ore the field trip use flagging or signs to divide,
. the stream into known lengths. (100 ft., works well)
¢ There should be enough lengths for each 2 students i
‘aa the class to count the fish 1n one pre-marked length.

3
i

. Salmon Stream Trip: '
’ 1. When the students arrive show th how to identify
) the fish to be counted - precaught famy or fingerlings
& - 1n glass gallon jars kept in the cool water of the
stream would be very helpful - students should
also be able to see and 1dentify fish in the stream
before theycount. The fol}ow1ng characteristics
: should be pointed out: ¥
. Dollies have dark colored backs with white spots and
. touch or hide on the bottom of thé stream. [/

£
L
L - - _—:-‘ -
. b
o Cohos have dark spots on their backs and do not touch
. the bottom of the stream.
o T # Elail vl . ‘/n/ﬁ
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.. . Fry are less than 1% "Lnehes lgng. Fingerlings are
arger and -harder t6 see-because they hide.

-



2. Divide the class into groups of two and glVe*the
. fo;low1ng instructions: s

start at the downstream ﬁark of your length (yous
will be shown where to start) andaa k very slowly
¥ -upstream (being careful not to mu or knock things
in the water) to the marker at the upper end of your
length, counting and recording the number of fish".you
see. Record on the sheet which is being handed out.
(20 to 30 minutes)

FISH RECORD
Class _ Area

. . Salmon . —, Dolly Varden
- (Black Spots - off bottom) (light spqts - on bottom)
. Fry (small fish - Fry
S ERSR R

Y

‘ Fingerling (largex}) Fingexling

You have also been given a plragstic bag witlh fish eggs
in 1t. When through with'your section walk back to the
deeper pools. Stop and place a few salmon eggs in the
upstréam edge of the pobl where the smell of the eggs
will wash downstream and dttract larger fish. Remain
very still and count these larger fish that come out to
feed or—~the eggs. (5-10 mlnutes per pcol)

When you have flnlsﬁed your gount return to the regroup
area and turn your comffleted record sHE@t in to)mmr
leader. He will'total all of the record sheets to
Q?? . determine how many fish have' been seen today. THIS -IS

. NOT A CONTEST TO SEE WHO CAN COUNT THE MOST FISH. e
counts made each year will be compared with counts
from other years to determine whether the populatign
1s increasing, decreasing or remaining the same. For
thissreason accurate counts are important. . ¥

et

3. When all of the students have returned %0 the regroup
a¥ea the follow1ng topics could be discussed:

A fisheries blologlst or other informed person could '

talk about other ways to trap and count fish...minnow
. traps, electro—flshing, pre-emergent sampling, face

mask counts and sight estimates in schools of fish.

~ - /
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Discuss the economic value of a smally stream. If only,
- ) 50 coho salmon and 60 chum salmon spawn 1n,§53tream,
o~ -about 10 times that number {their young) are caught
. by salmon fishermen. Each fish is worth about %10 to
- the fisherman, so “the stream produces about $10,000
worth of fish every year. Other values such as ‘
recreation, food for wild animals and education can

3, y ‘be derived from a salmon stream. >

Discuss gondition of stream - identifying desirable
habaitat: *,Clean water, overhanging banks to provide
feeding and hading places, trees and other vegetation
to help keep the stream cool and keep the banks from
eroding. Discuss destruction of the habatat 1f there
. ¥ 1s any evadent. -

“ Discuss how to mairrtain and improve stream habitat.

" Leave "green belt" nai&ral areas along streams. -
Do not build houses right on stream banks.

. Do not silt up streams with road crossing or.
- ' block fish movement.

r

o ‘ Know and follow sport fishing regulations:

Clean garbage from streams. (emphasize that removing

logs 4nd branches may help species df fish that

need lots ©of spawning area (pinks, chum) but harm

species that need lots of rearing area {coho,
dolly varden.) :

. o

38"
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Relevant Books:

-

BBUCCRAPHY

How to Fly-fish for Salmon, by Bruce Colegrave, 1971

Story of the Pacific Salmon, by Julie Crandell, 1941

About the Biggest Salmon, by Henry Luhrs, 1961 (Oregon fish)

History of Marine Hatcheries of Alaska, by W. Hunt. 1976 (gov. dot.)

Salmon. OQur Her1tgge, Gancouver Bratish Columbia Packers, Ltd., 1969

The Salmon: Their Fight for Survival, by Anthony Netboy, 1973

‘Red Tag Comes Back, by Fred Phleger, 1961

How Fish Live, by Peter Whitehead, 1975

-~
- * -

Attract A Fish, by (OBIS) Outdoor Bi10logy Instructional Strateg1es,'
Lawrence Hall of Science, U of Calif,, Berkeley, Cairf.

Relevant F1lms:

“Environment and Survival - Life 1n a Trout Stream”
"Fish and Their Characteristics” - -

;How do They Move” (about all kinds of creatures)
"How do Fish g;ﬁW'

"Looking at Fishes"

"North Pacific" -

“What dJ They Eat"

“Wonders of Beproduction“
“Sharks“m,(Cousteau f11m)

the Stream" . " "
"My World - Water" -

"Way of thg Trout" (call Sport. Fish Division, ADFG, Subport Bldg., Juneau)
“Salmon - Life Cycle of thé Sockeye"

"Salmon - Catch to Can" (covers fish, fishing and canning)
. p .

. - GU




(films, cont.)

" - "Adaptation to a Marine Environment”
- "Tragedy of the Red Salmon" -
- "The Salmon Story" (life cyc]é and processing) - .
- "Kodiak Island® (interre]atignships) ‘

- "L}ving River® (Sport Fish Division, ADFG)
- "Aquatic Ecologist" (Sport Fish Division, ADFG)

(If not otherwise stated, books and films are available from the State library.)

.

-
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TEACHER INFORMATION ~ ’
FOR . °
S%A WEEK CURRICULUM MATERIALS

TR K Kk Kk Kok KKK koK Kk K :

FIFTH GRADE

.

51

Contents and/or Use

Name of Sea Week Materrials

AGTIVITY BOOK _ .

Worksheet # 1 - Splash *

Worksheet # 2 - Splash *

Life of the Salmon **

* *Splash’ Game may be ordered from?
o
National Park Service
709 W. 9th §t.
Juneay, Alaska 99801

** "Life of tha Salmon" may be ordered from:
' 3
National Park Service
7094, 9th St, |
Juneau, Alaska 99801

' . 3
Writing

Hriting & Discussion

Coloring Book

|

62




: Worksheet I - "Spldsh” -

.

| Spﬂagh Qa., game about salmon

Directions* Using the game, ''Splash', complete the following

1. Name 4 things that are helpful fo fish i1n their natural

2. Name 4 situations that could be harmful to fish in their
natural habitat.

L}
-

1

2

i

3 Name 4 situations - man made- that are harmful to fish

>

1. .

2
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Worksheet II - 'Splash"

p ]}DQ@ game about salmor

I. Using pretend you are a fish and write your
life story beginning with the spawning pool. .

M 3

. .
» . . -
- ] II. Take one of the following areas, and from the fish's
point of view, tell about the situation in which you
find yourself.

A. You are a just spawned fish *in a shallow river .
three miles from the ocean. Make up a story
bised on facts, about how you find food, protect
yourself from predators (larger fish like Dolly
Vardin) and about your,trlgmgown the raiver to the

: salt water. Remember the all water falls, whaite
. water, rocks and swift currents that could give

5 you trouble on the trip down river. .

B." You are a salmon about to be caught by a fishing
boat ‘-~ Tell how you would escape or tell how you
are caught. ’

]

[
-

-
III.Trace the progression of the saimon from the fisher-
man to the dinner tabple.
1. a.fresh fish .
2 a canned fish . :
3. la sport fish
. 4. frozen fish

1V. Explain how waste from factories,fertilizers and oil
tankers pollute the fish's environment.

: {
V. Explain how a sport fisherman catches a fish,
1. spinning rod

2. fly fishing
3. bait casting

VI. Explain how a commercial fisherman catches a fish.
1. Troller (power or hand) *
’ 2. Purse seiner
3. Gill netter

4

. i
]
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/ . ' .
STEPS TO ORGﬂNIZING A SgA WEEK IN YOUR COMMUNITY

- " ’
. .
.

————

I. Familiarize yourself with the Sea Week curraiculum and
. introduce it to other interested teachers and parents.
II. Catalog the resources in your area. Where are the good
beaches? When are the good-low tides? Are there any
agency, hatch&ry, or museum personnel that would be . ®
available &s speakers and/or for field trips? ‘

III. Draw up a well-thought out plan for Sea Week and presentxﬁ'
it to your administrators for approval.

Iv. Talkfto teachers in the upper grades about having some of
..-their students accompany you on your field “trips. Braief

them ahead of time as to the aetivities you'll be doing. @
f"?‘
V. Make up a calendar of when speakers will talk, which movies

w1ll be shown, and when each class will take their field
trips. By arranging two field trips near one another 1n
location, or by having the second class come to the beach
when the first field trip of the day is leaving, gas (and
energy) can be saved by havihg fewer bus traips. :

VI. Invite the whole community to participate - parents, chamber
of commerce, governmental agencies, native corporations,
fishermen, etc. Parents can assist with 'field trips;
businesses might display student artwork. If community
organizations are interested, the week can become a Festival
of the Sea, with boat tours, movies, speakers, games, and
dances. Contact your local paper about featuring Sea Week
with a photo and story - beforehand, during, and afterwards:
Radi1o stations might want to interview field trip leaders -
or read stories that students have written.

- [4

VII. Spend an entire week studying the amazing ocean! Math. P
problems, writing assignments, spelling words - can atl
relate to our marine.environment. Show your studerts the
wonder of sea life! . .




Appendix II

SUGGESTED FIELD TRIPS

In plannlng fleld trips for your class two things should be
corsidered: 1. The empha51s in Sea Week studies at your %
grade level. 2. The available community resources.

Consider visiting a place ~ beaches, docks, vessels (fishing,
Ppleasure, ferry, bargé, tour ship, Coast Guard), cold storage
plant, canneries, supermarket, government research facilaities,
1 hatcheries. Museums, private collections and stores might be
considered for indoor trips. Arrangements might be made to
watch someone at work - fishérman, biologist, or Coast Guard
personnel. If your students have an opportunity to VlSlt
another commupity you might include Sea Week activities in your
itinerary or might 1nclude the entire trip- around them,

+

In planhing any trip, if possible arrange for knowledgeable
persons L0 accompany your group. The involvement of interested
parents is also valuable. .

A . y
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FIFTH GRADE . _
I. Beach - Study tidepool fish. Feed and observe blennies,
sculpins, flat fash., .

II. Stream ~ Enlist the help of a knowledgeable agency or in-
divadual. A_recommended census of fish fry is in the guide.

III. Fashing Industry - Visit fish hatchery, cannery, cold storage,
—_£fshing vessels, \

IV, Coast-Guard - Visit the fisheries patrol.

. 0
v. Fish And Game - Have program OE/flShlng regulationsg, en-
forcement, and habitat protection.

VI. State Museum - A unit on fish is available on loan basis.

’ i
.
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WHAT TO DO ON THE BUS

el

Put together a cheéklist of objects (or use the one that
folféps)‘téa; the stﬁdent; m;; see at the beach. . During the{
bus ride, students can circle the name (or picture) of ea9h
object that they think they will be seeing during the field
trip. At the beach,xthey can check off the objects they
actyally saw, and estimate or count how many they saw. A
Juneau teacher makes her checklists into a small book, with

a pencil attached by yarn, and gives edch pupil a sandwich '

bag in which to store his/her checklist,

bus cow .
can ' ' raven _ . o
fish she?p
 tree ' : driftwood .* .
gull - boat ‘ :
buoy mgose
anemone dock_ \"AJ/
' whale " .starfish . ‘
seaweed ) . house )
. crab " . airplane . :
N pottle ) fisbefhan . - ,_}
jellyfish o limpet shell® .
sand-flea > - sea urchin .‘
mussel . . porpoise - '
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Appendix IV ' PR CONSERVATION , @ '
e

. A

Conservation may be defined as.the "wise use" of our natural resouxces
It is not the non-use of them, bmt rathér a use thatcomes after care-
ful thbught has been given to the reasons and consequences of that use
$t is perh&bs trite to say that with increasing population pressures,
the ever-increasing need for raw materials, for recrﬁatlonal facilitie;
for homesites, etc., pressures increase on a natural env;ronment that
may previously have been untrammeled and in no need of someone to prot
., it from total alteration. Here in Alaska, particularily, the residents
of the State are faced with. making many immediate far- reachlng decision
about the natural environment of our State. #hat man's impact on it
will he[and if and how that 1mpact should be llmlted or controlled are

some of ' these decisions. ‘

. ‘
Conservation, pragtically, comes down to a few important pqinciples:

/ .

1. Every living thing, as well as non-living thaing, has a placé and

function in the balance of existence on the surface of this planet,

wheth'er or not we happen to know what its precise niche i1s. "Evexry-
- thing is connected with everything else." "Everwgthing affects every-

thing else." Destruction of one species, uselegs and unimportant

. though that species may seem to our ignorafck, can have wide-reaching

repercussions.

-

L A ‘¥
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2. Natural resources are exhaistible. Populations which drop below
a critical threshold cease to reproduce &nd the species plummets into
extinctidn. Energy resources on earth are not renewable. Extinction
of living species and exhaustion cf non-living resources are natural
processes. -Trailobites went extinct b&fone men appeared on the scene.
Volcanoes spew noxious gases into the air.’ Nevertheless, the speed
with which man, especially 20th century man, 3s destroying or using up
extant life and resources 1s astronomical compared to natural processe.

-

gh _3. Since man is an intelligent belng, he can, if he will, desist
"from extinguishing life and e€zhausting the resources of the earth. Man
* can practice conservation without denying himself a full and enjoyable
life. His reason for using resources wlselx.may be an idealistigs
apprecliation pf all that nature has and is, or it may be a realization
that ogr tomorrows will be poorer uhless wisdom regulates usage of our
goods.

For school childten studying Alaska s marine life, conservation involv
a few Smele, yet extremely 1mportant panc;pals*

1. 1QO VISIT THE BEACH_AND ENJOY YOUR TIME THERE’BUT WHEN YOU LEA@E,
-LET THE AREA BE THE SAME, OR BETTER, THAN YOU FOUND IT.

2. IF YOU TURN,OVER A ROCK T0O SEE WHAT IS5 HIDING UNDER IT, TURN IT
“BACK OVER WHEN YOU HAVE FINISHED. x{What lives there may depend
.for suxviwal on- the exact kind of micro-habitat that exists under
\Fhat rock )

»

-Reef_and Shore. Hawaii Nature égudy Progiam for Elementary
+ School Cirildren, p. 4. -

7 »
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3. 1IF YOU PICK UP ANIMALS FOR CLOSER VIEWING, DISTURB ONLY THE
ONES?YOU WANT TO LOOK AT, HANDLE THEM CAREFULLY, THEN REPLACE
THEM WHERE YOU FOUND THEM. SEA CREATURES CAN LIVE.QUTSIDE OF
THE WATER ONLY BRIEFLY. A PAN OR BUCKET OF SEAWATER WILL ALLOW
CLOSER EXAMINATION AND REDUCE STRESS ON THE ANIMAL. KEEP THE
CONTAINER OUT CF DIRECT SUNLIGHT AND’ REPLACE THE WATER IF IT
BEGINS TO WARM. HANDLE FISH WITH WET HANDS TO PRESERVE THEIR
PROTECTIVE SLIME AND IN HANDLING .CRABS AND JELLYFISH - WATCH OUT
FOR STINGERS AND PINCHERS. PICK CRABS UP FROM THE BACK AND
SUPPORT THEIR UNDERSIDPE WITH THE PALM OF YOUR HAND. DON'T TOUCH
JELLYFISH.

4. IF YOU WANT TO USE LIVE MATERIALS IN THE CLASSROOM AFTER THE
' FIELD TRIFP TO THE BEACH, TAKE ONLY WHAT YOU WILL NEED, TAKE CARE

. TO KEEP IT ALIVE, AND RETURN IT TO THE BEACH WHEN YOU ARE FINISHED
WITH I7. .
o :
# 5. NON-LIVING BEACH MATERIALS MAY BE COLLECTED BUT USE MODERATION

HERE, TOO. IF MATERIALS ARE FOR CLASS USE, HAVE A PROJECT IN
MIND BEFORE YOU BEGIN COLLECTING AND THEN GATHER ONLY WHAT YOU
WILL NEED. YOU MAY WANT TO GATHER\DRIFTWOOD, STONgS, BITS OF
POLISHED GLASS. UNLESS YOU ARE A SECOND GRADE TEACHER, HOWEVER,
PLEASE COLLECT ONLY A FEW, IF ANY, EMPLY SHELLS LEAVING THESE
MATERIALS FOR THE SECOND GRADERS WHOSE CNLY SEA WEEK BEACH AND
CLASSROOM ACTIVITY IS STUDYING THEY.




Appendix -V

A CHECK LIST
FOR '

A FIELD TRIP TO THE BEACH

You the teacher: . -

1.

-

Be sure you are personally famlllar with the beach to whaich
you and your class are going. I1f you have not been there
before, take a bit of time after school c¢r on the weekend

to go to that beach and walk it carefully. By beang familiar
with 1t yourself, you can apticipate what your students will
be able to see and do there.

Check carefully on all bus arrangements for your class. Be
stre that a bus is scheduled for you and be aware of the
delivery and pick-up times.

Arrange for adeqguate adult supervision. Usually there 1s no
problem in findang parents willing to go along. Often Jjuniox
or senior high school students may alsoc hg available and, if
they are taking biology or other related science courses, they
can -be very helpful. One older student or adult for every five
or six chaildren would be a good ratio in tgrms of safety,
control, and learning. .

-« [
Give careful thought to what you will do wikh your time at the
beach. The beach 1s an excating place just to explore, but
some thought and directions gaven to the activities to take
place will make the experience racher and more profitable for
students and you, too.

Meet - or at least talk by phone - with your volunteers before
the field traip to acquaant them with your plans for the outaing.
Be sure that each of them knows specifically what you would
like eath tgp do. Recommend that they attend appropriate
training workshops and prov1de them with information from this
guide or elsewhere. y

Well in advance of the beach trip Ltself beglh preparing.your
students for.their experiences there. The better prepared
they are, the more successful the field trap will be.

Letters should be wraitten to all parents, includ}ﬁg permission
slips, so that parents know about the activities in which their
children will be involved.

Collect and ready all materials you will need for the field
trip - buckets, pans, binodulars, camera, whatever it 1s you
need. You might consider brangang or arranging for some kind
of snack at the beach - a big bag of gorp (M & M's, raisans,
salted peanuts, etc.} always makesa hit and a snack can Sefve

. . 71




BOTH teacher and students:
s %

to reorganize matters at the beach and create a-natural (though
slightly contrived) change of pace and focus. (see the suggssted
time plan that follows.) Be-sure to thke along a supply of
~bardaids - or better yet, a small first-aid kit - just in céggf
there 1s a need for 1t. d

Plan the trip ahead, but allow for flexibility. If a whale is
breaching just off shore while you are tryNig to teach the life
and ways of a barnacle, your students will not be absorbing much
of yo lecture. Be prepared to take advantage of those special
events that occur so often along our shores.

A

students:

Involve them in preparing for the field trip as much as possible.

Explﬁln to them any rules for field trip conduct. Stress especially
the fact that tre beach 1s a special environment and a fragile one
whose beauty comes from the LIVING plants and animals to be found
there. Impress upcn them the need to respect the life forms they
will see, to leave the beach as nearly like they find it as possable
and not to collect or molest live beach animals unless you, the
teacher, have very specific and well thought out needs for limited.
quantities of live animals”and materials for use in further

teaching processes and have requested the. students help you gather
materials. .

A quick talk about safety at the beach. would not be out’ of place -
the need for proper clothing, care te be taken on rocks that are
slippery when wet, what to do'in case of injury, always keep an
eye on the tide to be sure you are not stranded or lose gear to
the rising waters, etc. ' -

If a.class project 1s planned'for the beach time, heip students
to ptepare or gather materials they will need to take with them.

’
v

-

BE PROPERLY DRESSED. It is always daifficult to predict what the
weather will be 1in coastal Alaska but there is often a good
chance that there may be rain. Be sure everyone knows that he
.of she should come dressed warmly and prerared. for rain if that
prospect seems at all likely. Wearing layers of clothes always
makes sense - a short sleeved Shirﬁ, then something with long
sleevey, topped by sweater or warm jacket and something water
and wind-proof. Foft gear 1s important. Layer socks for maximum
warmtly and wear RUBBER boots 1f possible. Carrying a back pack
1s a good 1dea for students and teachers alike. It leaves youl *
hands free, lets you store awak layers of cigghes you want t@
shed or don't need at the moment and is a go place to keep the
snack you and/or the students have decided to bring along.
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SUGGESTED ON-SITE ORGANIZATION

The beach 1s an exciting place on your first visit there or your

f ive hundredth and the most normal and natural thing to do on the
beach 1s to walk - or run - along the shoreline to see what 1s
there for the finding. If your class has been working hard on

sea related studies and has carefully outlined what they want to

do with their time at the beach, then perhaps all students will sét
right to work with whatever tasks have been cutlined beforehand.
But, 1f a less structured approach seems to be in order, you might
try the followihg 1i1dea...

Part I

If, before the beach experience, you have been working in the class-
room with the students on the particular area of marine knowledge
outlined for your grade level, then the students should have a good
idea of particular concepts or kinds of life or si$uat10ns they
might lock for at the beach. Students ceuld have the first half of
the time at the beach to apply their knowledge in a free kind of
framework. That 1is, for example, if you are a second grade teacher
and have been studying shells with your students, give them the
first part of their time at the beach to see how many different kinds
of shells they can count, or give them some other similar kind of
task that they can carry out and at the same time still be free to
explore other aspects of the beach.

° Part I1I

At the mid-point of your allotted time at the beach, gather the
children together. Taking a bit of time out tC open that big bag of
gorp, or gathering for svme other kind of snacking, works co draw
everyone togetiier, change the pace and focus.

After the gquick energy break, 1s a good time t¢ have the students sit
down quietly and talk about what they have seen or to have adult
helpers work in small groups with children to share further discoveries
or knowledge about materials found on the beach. As an example, if
you are a first grade Feacher who has been studying marine animals
with your class, each adult helper might have been assigned to gather
in a*bucket - with the children's help - ‘examples of a particular
group of animals during the first part §f the time on the beach.

Then, during the second half of the beach time, each adult d his or
her bucket of materials might circulate from one small grou;qb{h
children to the next, encouraging them to touch, feel, observe Zertain
characteristics or gualities of these particular animals.

Children need both 'to enjoy the beach just for the pleasure there is
in being there and to grow in understanding the complex web of life
and environmental factors that are at work there. If careful thought
3 and planning have gone on well before the actual trip to the beach,
there 1s every reason to believe that both these goals can be
accomplished. ° a

»
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- Appendix VI

. A LOOK AT THE BEACH

-

YAny beach 1s as individual in its own way as are we who, as indivaduals
can be distinguished from all ¢ther people. Just as each cf us repre-
sents only one combination out of the many pcssible, so 1t 1s with
bgaches. A beach is a place where the sea confronts the land, and
every aspect of that sea and that land edge is,importan n determining
what the general appearance of that beach will be and what\ kinds ¢f :
plants and animals will grow and thrave in. th particular} envircnment.
Many factors combine to determine the personalyty of that unigue and.
special place. - ~

The Sea

If we thaink first about the water at the beach, we realize that there
are several ways in which 1t can vary. To begin with, for exanple,
those of us living in the Juneau area lock out to waters that are
relatively protected. That i1s, cur beaches are nct subjected to the
open, powerful swells that are common on coast lines that abut the
cpen ocean. Uplike conditions that maight be found at Sitka, for
example, the wave conditions along our beaches are afways relatively ¥
mild and non-violent., Even in the Juneau area, however, local
diiferences in topography influence the persogality of the beach.
Whether a particular beach area 1s a straight, uninterrupted stretch,
a deep or shallow cover, or a jutting point will influence the force
and effect of the waves upon the shore. Consecuently, we might
expect to find different kinds of life on a point, 1.1 £ cove, or on

a straight, uncomplicated shoreline bécause each species has a parti-
cular ability to withstand greater or lesser wave [force.

We all know that the sea 1s salty but we may not fall realize ‘that the
concentration of salt in sea water can be highly Wariable. 1In the
open ocean, salt conceptrations measure about 32 to 33 parts per
thousand. In our inside waters around Juneau, the average salt
concentration imn main channels may be slightly less than that because
of the greater influence of fresh water entering from streams and ¢
rivers. At the mouths of the streams and raivers themselves, where
salt and freshwater mix, salt concentrations axe very flow, Because
each kind of marine plant or animal has 1ts own built-in tolerances
to varying saltiness or fféshness, these living populations vary with
the salinity prevalent at a particular place.

L] x5

THE S1ZE OF PEBBLES

Tf you stand on a beach and look thoughtfully at it, one of the first
things you will notice 1s i1ts texture - whether 1t 1t sandy, gravelly,
composed of cobbfés, bedrock, mud or a combination of two or more of
these. The nature of the beach is critical in determining what can
live there. Let's examine each kind of substrdte in turn to see what
kind of life we might expect to find. ’
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Mug

Mud can be anythaing from relatively porous sand-soil mi1ix to the clay
muck that sucks rubber boots right off your feet. If you look at the
surface of this kind of substrate, you will be aware of lattle, 1f any,
life. Here and there you may see the flexible tubes of mud dwelling
vﬁorms sticking up an inch or so above the surface. O0Or yowWmay see

“cake decorations" left by other burrowing worms. Fanally, you may be
aware of the presence of clams by the sguirts of watexr and the siphon
holes in the mud. Digging with a shovel will reveal the various
inhabitants of the mud in all their glory - fat, bulbous peanut worms:
slender, earthworm-like nemerteans of various descriptions; many-
legged annelid worms; and hardy bivalves.

Sand

Because sand 1S more porcous than mud, 1t 1s a better surface for many
burrowers, a better surface for a wider number of animal¥ to live on

and 1n. On a sand flat at low, tide one may find starfish, sea urchains,
and numercus kinds of crabs and snails. Some cf these dnamals wander
over the sand flats when they are submerged, sceuring them for bits of
fooc. Some crabs, like th§ Dungeness, tend tc stay in sandy areas
because 2f the methods of Self-protection involves burrowing into

the sand to hide. (Even when the sand 1s exposed, watch fcr depressions
in the surface that mimic the shape of the crab's shell. By diggang !
there, you may uncover a crab that stayed buried even as the water
receded.) By looking for clam or cockle siphon holes, you will discover
these common residents of sandy areas and by digging carefully yQuU may
unearth them.

-

Cobbles and Boulders

Obviously, the size of loose rocks on the beach may range from something
just a bit coarser than sand up to boulders too large to be lifted. 1In
general, the larger the general size of the rock pieces, the greater
variety of life one might expect to find there. The more stable the
hard sukxface 1s, the greater protection and anchors it can afford a
resident plant or animal. Intertidal areas of cobbles or rocks are
often most obviously serving as anchorages fcr marine plants (most
common in the Juneau 2area, Fucus, the rockweed, the tough, ubiguitous,
brown plant with the bulbous reproductive bod.ies that kids like to pop)
and for barnacles and blue mussels that may cover certain rocks of s

7 sections of beach in great density. If you begin to look down among
the beds of rockweed, barnacles, and mussels and UNDER cobbles and
. boulders, you will discover an amazing diversity of life forms. Small
six-rayed starfish cling beneath medium size rocks, cften brooding
clutches of eggs. Blennies up to six inches or so in lenth ({(one of

. the two most common intertidally discovered fish) hide under rocks.
"So do amphipods or sand@ fleas and tiny crustagean beach scavengers j that
guickly seek hew cover when discovered under their protective rock,
Clinging to the surface of the rocks may be limpets, chitons, sponges.
Look for the latter particularly under overhangs of larger rocks.

-
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Because of their ability tc serve as anchors and because they offer
So many protective niches, rocks on beaches afford some to the Lbest
looking places. Don't neglect to have alcng a magnifying glass so
you can really see some of the tiny cratters! Guaranteed that the
more your look, the mcre ycu will see there! Just be very sure that
after you turn over a rock to reveal 1ts underside residents, that
you replace 1t so the animais don't dry out and perish!

Bedrock

This 1s just as exciting a place to poke as ccbbles/boulder areaizl
and, many of the same inhabitants can be found here - with two genfral
kinds of exceptions. First, obviously this rock surface can't be
turned over so the "rock and sand or mud residents" are not here,
Second, 1t 1s 1n bedrock areas that you are mcst apt to find remnant
puddles of water - tidepools - that may harbor lots of life, including
small anemones with tentacles extended to trap food (they come 1n a
wide variety of gorgeous color combinations), rock hard coralline

algae that looks like hard, pink plaster but are actually living plants,
tiny immature sculpins, and perhaps little shrimp. Be sure to look
carefully in crevasses for sponges, starfish, and other creatures.

THE DISTANCE FROM THE WATER

Each species of marine plant and animal has a particular tolerance
to being out of salt water. Some of them, for example, are never
found intertidally because they have absolutely no tolerance for
exposure to the effects of an air environment. Others ¢an stand
being cut of salt water for extended periodsof time, needing only
to be wet by the sea on occasional very high tides. By looking at
the’ beach i1n a section from i1ts highest high water mark down to
the water level on a low, low tide, you can gQuickly begin to see
major differences 1in plant and animal populations.

”

The Highest Fringe

At the upper laimits of the intertidal zone, least life forms are
ev.dent. You may notice that the rocks appear black here., This 1is
because they are covered by a black encrusting lichen or by a blue-
gxeen algae that makes these rocks treacherous and slippery when wet.
Inthese upper reaches, too, may be found the common tiny periwinkle -
a fat, ridged snail that sometimes seems to pepper the rocks.

The Maiddle Zone

As you move dowm toward the water's edge on a low.tide, you will be
aware of obvious color bands or patches on the beach. There may be
banding of Fucus, the common brown rockweed, and of blue-black mussels
(the intertidal - and subtidal - bivalve that attaches 1tself by tiny
threads to rocks and pilings and other surfaces), and barnacles. Here
too you will begin to see limpets (the species of which are sometimes
most quickly identified by how low or high they are found on the beach),
amphipods, various starfish, tiny black sea cucumbers, and other forms
of life there were not in evidence at higher levels.

- 7 \
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The Lowest Zone

As you approach the water's edge, you will not find some of the plants
and animals that were evident at higher levels. In general, however,
the lower you go 1n the intertidal zone the greater the diversity of
life forms you will find. Here you will find sea urchins, a waide
variety of often large starfish, perhaps juvenile King crabs, large
white or varicolored sea anemones (i1f they are out ot water, these will
look like squishy, uninyiting blobs, but look out into the shallow
waters to see the same Animals in all their expanded glory), and the
larger snails,
ok
So...as you look at paxticylat beach for the first time, there is
a great deal to think about? emember that each part of the beach,
each kyhd of surface type, each height from the water, each kind of
topographical variation indicates what life may be found there. In
general, 1t 15 advisable to spend the lowest part of the tidal cycle
closest to the water's edge for 1in that way you will hawve the maximum
amount of time to spend alcng the beach area that 1s revealed to us
least cften and which tends to harbor the greatest diversity of plants
and animals.

If you can, acqguaint your students with these Obvious or subtle ~
variations in the beach habitat for It will enrich their beach +
experience, too!!l!

-
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TIDES
)

Students can understand some basics about tides and should
definitely learn that the height of the water on the beach
varies with the stage of the tide and that maximum and
minimum tidal levels vary each day. .
Tides, in a very simplified kind of explanation, occur be- .
cause of the gravitational pull of the sun and the moon on
the earth. Just as the earth exerts gravitational force

(why does an apple fall? why can't, we step off into space?),
so do these other two bodies. The force of the pull of the
sun and moon on a particular place on eafth depends on how
directly they are in line with that place. The force they
exert tends to pull the water away from the garth's surface
on the side of the earth facing,thus causing a high tade.
Because the relative Pgsition of the sun, earth, and moon
are constantly changing in a cyclic rhythm, so are the tides.

[N

Activities

Here 1in Southea:szt Alaska we experience a tidal cycle that
congists Of two unequal high tides and two unegual low tides
eacl\, day. With some studentsé in pPrimary grades aad all those

xn per grades, vou might sit down with a tide table and

lo at the numbers ané explain what they mean. You maght

e make a simple chart of tide levels ard of activities to

coyncide with various stages of the tide. For instance, it . C

might be much easier to launch a boat when the tade 1s high
bulft digging clams can best be done on the very lowest tide.
ents might be shown the same beach at high and at low

tide and through words or art work compare the differences.

Prlparatlon for Field Trip

In preparing for the field trip, discuss tides with the students.
Mention the need to be as close to the water as possible when

the tide 1s at i1ts lowest in order to see that strip of iseach

and the life that 1s there, for the water guickly comes in and
covers it. Talk, too, about the need to be aware of the tide
level and thus not to set a pack or bucket next to the water's
edge and expect to find 1t there later 1f the tide is flooding.
As a teacher you need to be aware of the taime of low tide when
schedullng your field traip to the bea¢h and in planning the
activities that will take place there. The time of very lowest
ti1de should be kept open for observation of what is to be found &
in the zone nearest the water. Activities such as taking a

break for a snack or gathering around buckets to discuss and

examine particular animals should occur when the tide 1s ebbing

or flooding.

5
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Press, Pacific Grove, California. 30 pp. $3x30.
%

L,

McDearmon. 1974. The Walrus - Giant of the Arectic Ice. .

- Dodd, Mead, and Co., New York. 45 pp. $4.25.
Proctor, S. J. 1975. Whales - Their Story. Vancouver Public.

Aguarium .Association Newsletter vol. XIX no. 4, July/ .

August 1975. Vancouver, British Columbia, Canada. 14 pp. *

Slijper, E. J. 1976. Whales & Dothzns The University -of

Michigan Press. 170 pp. . 4‘“ -
Stonehouse, B. 1976. 4 Closer Look™at JhaLes and Dolphzﬂs
Gloucester Press, New Yoik 31 pp. $1.95. ) L
» *u
. . . o
Fish R . J’

-

Burton, Dr. M. 1972. The Life of Fvshes Golden Press, New, -
York. 61 pp. $2.95. - e L7

. f € L
- Childerhosé, R. J. and M. Trim. q1979. Pacifie Salmon. .
University of Washington Press, Seattle. 158 pp.. $24405.

DeCarli, F. 1978. "The World of Fish. _hbbeville Press, New >
York. 256 pp. $6.95 L . T

Hart, J. L. 1973. Pacific Fishes of Canada Fisheries
Research Board of Canada, Ottowa. 740 pp. $14.40. -

o
.

L

Birds . , R

Bradbury, W. 1976. Birds of Sea, Shore, and Stream. ' Time
. Life Films, Inc. 128 pp. $8.95. :

/

Ecology
. Adams, R. 1978.4 Nature Day and Wight. Viking Press. New
York. 107 pp. $10.00, .
: A-15 5
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& ) Brit%ﬁﬁ’ﬁuseum of Natural Histor}. 1978, VNature at Work. .
. British Museum, London. 84 pp. $4.95. -

Carefoot, T. 1977. Pacific Seashoreg. University of
Washington Press, Seattle. 208 pp. $14.80.

Activities . ' .

Cornell, J. B. 1979. Sharing Nature With Children.
Ananda Publications. 142 Pp. $4.95.

Curriculum Research and Development Group - Unlverslty of -~
Hawaii, 19876. Reef and Shore - Hawatii Nature Study
. Program for Elementary School Children, Teachersg''
fuide. Unaiversity of Hawail, Honolulu. ZQ§ PP

Lléﬁ}}v. 1979. Fnvestigating the Marine Environment and
ts HResources. Sea Grant College Publications,' Texas
~A and*M University, College Station, Texas 17843,
439 pp. $8.00

Mauldin, L. and D. Frankenberg. 1978. WNorth Carolina
Marine Education Manual (4 volumes). UNC Sea Grant
Publication UNC-56-78=-14-A, North Carolina State
Univesity, Raleigh, North Carolina 27607.

* L
Qceanography
Bascom, W. 1964. Waves and Beaches: g the Dynamics of the
Ocean Surface. Doubleday and Coé‘any,~1nc., Garden
City, Néw York. 267 pp. $2.50. ) .
F 4 "
. !
Scientific American. 1969. The Ocean. W. H. Freeman and
o Company. 140 pp. $3.25. -
. . > o
Issues ’

Ball, J. L. Jr., T. Frady, and R. S. Lee (eds). 1977.
‘Readings From Alaska Seas and Coasts. Alaska Sea Grant
. Program, Fairbanks. 252 pp.

»

-

Browning, R. J. 1974. Fisheries of the Horth Pacific:
History, Species, Gear, and Processes. Alaska Northwest
Publishing Company. Anchorage. 408 pp. $24.95.

Al «
v
. .
* L]
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4 L’ :
Drucker, P. 963. Cultured of the North Pacific Coast.
Chandler Publishing Company, Sc¥anton, Pennsylvania
243 pp. . .
Figdor, B. and G. 1978. Salmén Fighing (one of a ‘

children's series of people at work in Alaska). George

. Figdor, Haines, Alaska. 48 pp. §7.95.

Kramer, L. S., V. C. Clark, and G. J. Cannelos. 1978: .,
Planning for Offshore 0il Development: Gulf of Alaska
0¢S Handbook. Alaska Department of Community and
Regional Affairs, Division of Community Planning,

Juneau. 257 pp.

-
Miscellaneous and_General References ¢

Y

Alaska Dept. of Fish and'Game. Wildlife lNotebook Series. =’
ffieh species and erabs) Juneau. L "
. Angel, H. 1976. Life in the Oceans. Cathay Bocoks,
London. 125 pp. $6.66. ;-

-

Angel, T. and Harris. 1977. Animals of the Oceans. TwWO
Continents Publishing Group, New York. 156 “pp. *$10.95}

Berrill, N. J. 1966. The Life of the Océan. McGriw-Hill
Book Company, New York. 232 pp. $7.50. T~

Calvin, J. and L. Ricketts. 1968. Bétwegn Paci fic Tides. -
Fourth Edition. Stanford University Press, California.
614 pp. $12.50 .

Flora, C. J. and E. Fairbanks, M.D. 1977. The Sound and
the Sea: A Guide to Northwesterrn Neritic Invertebrate
- Zoology. Washington State Dept. of Printing, Olympia.
. 474 pp. §$8.50. - -
Johnson, M. E. and H. J. Snook. 1927. JSeashore Animals
of the Pacific Coast. McGraw-Hill, New York. 523 pp.

Tyler, J. 1976. The‘Childrenfs Book of the Seas. Usborne
" Pub. Ltd., London. 32 pp. $2.95. .
United States Forest Service. Beach Cgmping and other
informative publications. Juneau. _
: ¢

. University o6f Alaska. Alaska Sea Grant Program. Alaska

Ti{delines, a Sea Grant Publication for Alaska Schools.
Fairbanks.
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- Plus +++ check with agenc1es tn youg area, aquaculture asso=
¥ . c1atlons, the U.. S. Coast Guard,. Iocal corporations to
" see'what publications they may have available.

- “=

OTHER LEARNING AIDS : ~

- * "a'; > . 3 %

'Thé Alaska *State Museum fias multi-medfa learning kits.available
for use by Alaskan-schools, including a Salmon kit. Priority use
is g;ven to bush schools.r Write: Alaska State Museum, Pouch FM,

Juneau, Alaska 99811.

. . - N ~e
¥ N ’ -

s N - g ' :

L - .

Your school can order films through the Alaska State Fllm Library.
s Their marine sczence/oceanography listings are too numerous to

. mention, but.some topics that are dealt with include: marine )
invertebrxtes, ocean currents, the beach, whalest,llfe cycle . of . ®
the salmon, mollusks, tide pdol life, marine sciance careers,
sea birds, octopus, the ocean as a food spurce, fishing tech-

niques, the ecology of the ocean, and seacoast cultures.

&

. ® The Smithsonian Institution is currently field tésting a binder

" Of estuary study activities ($9.68). Activities include:
Beachcombing, Mapping, Barnacles, Build A Trap, Fish Adaptations,
Fish, Marsh Muck, Crabq, Water in Motion, Menancé Ol Slick,
01l Qplll Cleanup, ant Estuary 3-D Boawd. For maré 1nformat10n

A yrite: " i
b v \
SEA (Smithsonian Estuarlne Acﬂ1v1t1es) s
e Chesapeake Bay Cehter For Envlronmental Studles ' - :
o Smithsonian Instltutlon ,
P. 0. Box 28 ) L. Yo
- Edgewater, Maryland =21037: = v - - e
. - - - \

’
.,
. - »

L]

Posters on beach safety and pamphlets on tldes, whales, crabs, and
% other marine topics are ¥vailable from the Oregon.State University ,

> Sea Grant Marine Adv1sory Program. For a cataLog and price list
i (many are free) write:',
1
A ﬁ . ) Extension Communlcatlon—Marlne Adv1$ory’§rogram ,
. . S Oregon ‘State University ‘Ads '422 .
- Corvallis, OR 97331 _ \ S .
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) -ALASKA SEA WEEK EVALUATION FORM

, ' ; . 7 1-4)

.1, Town or village - (5)

2. Grade level | , (6-7)

3. Nurber of students involved (8-10)

You may need to review your Alaska Sea Week materials to answer these questions.
4_. How mamy classrocm, (.l.i}doc‘:r) activities and worksheets did you use from each book?

(Grade level) Nutber of activities
Discovery (K) - ’ . o0 (11-12)
J Sea Animals (1) (13-14)
+Shells (2) - (15-16)
Glacial & Intertidal Ecology(3) &£ (17-18)
Birds {4) (19-20)
Fish (5) (21-22)
Man's_Iy#luence on the Sea (6) ’ ©(23-24)
5. What is the total mumber of field (outdocr) actuivities used fromThe 7 books? (25-26)

6. How many periods (1 hr. each) dud your class sp.end on the Sea Week Program? _. (27~29)
Please check the appropriate box to the right of each guestion.

- o decrded)
degldedly ves | ion ™ 3oy -
7. Were the Alaska Week materials
relevant to your'curriculum? . (ay - (2 (3) (4] _~_(5)f (30)
8. Did the Sea Week materials motivate students s4 ]
improve their math, reading, & writing skills? (1) (2] (3) (4]__(5) 31
9. Did the Sea Week materials upgrade your l .
science program? (1) (2] (3) (4 (51 {32)
10. Did students enjoy the Sea Week.activities? (x__ (2 (3. (4 (3| (33)
11. Did students develop & greater pwareness, . . ~_ 1 ,,/’/
Appreciation, and respect for the sea? (2" 3 (4] 5 (34)
12. Did students develop decision-making skills ! a
necessary for resolution of marine issuves? (1) €2] (3 (4 (5)} (35)
13, Was the material appropriate for your € > . *‘ .
students' grade level? ) (W 2 3 4)__ (5] (386)
14. Was the teacher backgroazd section adequate? (1y__ (2] (3) (4] (5)] (37)
15. Were the teacher instruction$ helpful & Y ' i
complete? (1) (2] (3 (4r_ (5)] (38)
6. Were parents and other community members | 4 |
- involved in your' Sea Week? o orow |, (1) (2] (3) (4] (5] (39)
+
17. ‘Were parents favorably impressed with the 3 )
Sea Week Program? + (1) (2) (3) (4) (5)| (49)
18. Did Sea Week help improve the relatiBJnshlp ) ..
" of the s¢hool to the commmity? (1) (2) (3) (4} (5)] (41) -
9. Rate your gverall feelings about the Ska Week FRTERIAYE on 2 scale (42
2. Rate your overall feelmgs about the Sea Week PROGRAM onzs ST o % 5. (43

, “(1=hich; 5=lcw)
(OVER, PLEASE) :

\.1.‘ l ’ i ‘ 4 84




2l. How many teachers are in your school?

g How many are using Sea Week materials? o . (44~
" 22. Do you plan to introduce the Sea Week ma,ter:.als to other teachers? yes (1)
TN no (2) (46)
23. Do you plan to use the Sea Week materla.ls again? yes . (1) o (2) " (47)
24. Would you be—mterested m attend.mg a marine educat.z.on,’Sea ieek workshop?
yes (1) mo__ (2 . X (48)
. If s0, list your name and school address:
Name « '

l '%ddress ' \ -

25. What other comrents do you have? Are thete aiy specific urprove/mants you would

“ suggest?
<
A . .
' /}x v
LY -« ~ .
& =
- = - S ’ - / -
.. /
LY N - ' L4 J
3 ) . N ’
&
. , '
; - &
» J 3 - «
4
‘ ‘\ 4 \ r . .
M o "F N
., «
- t
. - ‘ . \
- 3‘ ,
. a . . * \ 4
-
Please return this completed form to Jill Thayer,Bklle Muckglson, Alaska“sea Crant ¢
University of Alaska, Fairbanks, Alaska™ ,99701. 4 . v v
. M . . ~ >
A J ] Q o
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